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XPERIENCE of army surgeons during World War II with the develop- 

ment of pulmonary decortication in the treatment of fibrosing traumatic 
hemothorax, both with and without infection, has awakened interest in the 
possible applicability of this valuable procedure to some of the problems still 
unsolved in the surgical treatment of pulmonary tuberculosis. 

Sampson and Burford’ in their recent article on ‘‘Total Pulmonary 
Decortication,’’ speculated on the possible applicability of early decortication 
in the treatment of acute or subacute total tuberculous empyema. There are 
sporadic references in the older literature to attempts at decortication in the 
treatment of tuberculous empyema. Apparently the failure of the then used 
techniques, plus the hazards and complications have prevented this procedure 
from becoming a popular therapeutic measure for this indication. 

At the Twenty-sixth Annual Meeting of the American Association for 
Thoracic Surgery, May, 1946, a paper was read by Dr. Frazer B. Gurd on 
‘*Decortication in Tuberculous Empyema.’’ In the discussion of that paper 
one of us (D. M.) presented a brief résumé of one of the case reports which 
make up the basis of this present paper. 

We wish to present the case material herewith as the early results of an 
attempt to apply the basie principles of pulmonary decortication to the prob- 
lem of the postpneumothorax nonexpandable tuberculous lung. We have not 
found reference in the literature to the use of decortication for this indication 
up to the time of preparation of this paper. 

Fully realizing the chronicity of the nature of tuberculosis, the proneness 


to recurrence and exacerbation, and the long period of postoperative observa- 
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tion necessary to establish the validity of conclusions on the efficacy of any 
therapeutic procedure used in the treatment of pulmonary tuberculosis, we rec- 
ognize that the period of postoperative observation in our present case material 
is much too short. We therefore wish to present it only as a preliminary report 
to be followed, we hope, by a more thorough analysis when our series of cases 
has inereased, and an adequate postoperative observation period has passed. 

All who have had experience with pneumothorax therapy for pulmonary 
tuberculosis encounter cases in which, after a suecessful pneumothorax has been 
maintained for the optimal time, the lung will not re-expand after pneumothorax 
refills have been abandoned. The percentage incidence of this complication is 
probably not large. However, reliable figures as to its frequency seem to be 
lacking in the literature. Farber? stated that in a limited experience roughly 
5 per cent of cases of therapeutic pneumothorax terminate in unexpandable 
lungs. He reported the oceurrence of 27 eases in 318 patients receiving pneumo- 
thorax treatment from July, 1939, to July, 1941, and emphasized its significance 
as a clinical problem. John Alexander® discussed it as an indication for thora- 
coplasty. He gave as causes of the failure of the lung to expand: 

1. Extensive destruction and fibrous contraction of a greater part of the lung. 

2. A rigid, thick visceral pleural that is often the result of a pleural effusion or 


empyema. 


9 


3. Stenosis of the large bronchi with resultant atelectasis. 


The inability of a lung to expand after the abandonment of pneumothorax 
refills usually results in (1) highly negative intrapleural pressures due to ab- 
sorption of some of the pneumothorax air. Clinically this may produce a dis- 
agreeable sensation of tension, dyspnea, and sometimes a pleural effusion, which 
recurs frequently following repeated thoracenteses (Collapsus imperatifs of 
Veran). (2) The drawing toward the chest wall of the collapsed lung together 
with the mediastinum and its structures, the trachea, heart, and great vessels. 
As a consequence the opposite lung may become overdistended and emphysema- 
tous, and latent tuberculous foci may be opened. The vital capacity may be 
actually decreased. Farber? * * pointed out the dangers inherent in the ‘‘dead 
pleural space’’ as ‘‘chiefly empyema, tuberculous or mixed infection, and 
broncho-pleural fistula.’’ 

The remedial measures applicable to this situation have in the past been: 
(a) Indefinite continuation of therapeutic pneumothorax, (b) substitution of 
oleothorax for pneumothorax, (c) thoracoplasty. 

In relation to the causes of nonexpandibility enumerated by Alexander*: 
the first, extensive parenchymal lung destruction and fibrosis and the third, 
bronchostenosis and atelectasis, would still call for thoracoplasty. Both must be 
given adequate consideration in planning any therapeutic approach. Judgment 
as to the extent of lung destruction and fibrosis will depend in large measure on 
the appearance of the entire series of x-ray films and the appearance of the col- 
lapsed lung at the time re-expansion is contemplated. Bronchostenosis as a 
cause of nonexpandability can be ruled out by bronchoscopy. Very often bron- 
chosecopy of a collapsed lung will reveal a slit-like narrowing of the main or 
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braneh bronchi. This condition is mechanical and is due to compression or 
angulation of the bronchus and it is not a hindrance to expansion. It should 
not be confused with concentric cicatricial stenosis due to previous inflammatory 
pathology of the bronchial mucosa, which may be a definite hindrance to 
re-expansion. 

It is with the second cause of nonexpandability cited by Alexander® that 
we are concerned here, that is, the so-called rigid, thick visceral pleura. 
Farber,” * * in summarizing the causes of nonexpandability stated, ‘‘The im- 
portant factors in preventing re-expansion seem to be visceral pleural thicken- 
ing (pachy-pleuritis) and extensive post-tubereulosis parenchymal fibrosis.’’ 
We believe that this concept of a pachy-pleuritis, or thickening and fibrosis of 
the visceral pleura, is in at least a great many of these cases a pathologically 
erroneous one. It had often been noted at postmortem examination of patients 
dying while under pneumothorax treatments that the hyalinized fibrous en- 
velope which encased the collapsed lung could be readily peeled away from the 
visceral pleura, leaving the latter intact and fairly normal in appearance except 
for small areas here and there, especially overlying the most diseased portion of 
the lung parenchyma, where the underlying parenchymal inflammation had 
penetrated the visceral pleura and caused it to become intimately adherent to 
the envelope. With the advent of resection surgery for pulmonary tubereu- 
losis, this condition was again noted in mobilizing a lung or lobe prior to re- 
section, if an unsatisfactory pneumothorax of some duration preceded the indi- 
cation for resection. 

The pathology then is not always inflammatory thickening of the visceral 
pleura itself, although that undoubtedly does sometimes occur particularly if 
the pneumothorax has been complicated by a true bacillary tuberculous effu- 
sion. Not uncommonly it consists of the laying down of a hyalinized fibrous 
layer on the pleura (Figs. 9 and 10) to which it is not intimately adherent in 
large part, but attached by a thin areolar vascularized layer (Figs. 10 and 11) 
which may be easily separated by blunt dissection, leaving behind an intact 
and, for the most part, fairly normal and expandable visceral pleura. This 
fibrous envelope (Figs. 5, 9, 10, and 14) may vary from a thin transparent 
pliofilm-like layer to a thickness of 1/4 inch or more, but regardless of thick- 
ness the character of the loose areolar layer (Figs. 10 and 11) approximating 
the pleura is the same. 

This fibrous envelope is in all respects similar to that described by De- 
lorme,” ® ® Lilienthal,’® 11 and others in the older literature as being the under- 
lying pathology in nonobliterating chronic postpneumonie pyogenic empyema, 
which permitted decortication and re-expansion in these cases, and more re- 
eently by Langston and Tuttle,'? and Sampson and Burford’ in their work on 
decortication for organizing hemothorax and posttraumatic empyema. The 
eoncept that the membrane which limited lung expansion was always due to in- 
flammatory fibrosis of the pleura itself was proved erroneous in the case of tuber- 
culous empyema by Delorme, and in the case of pyogenic empyema by 
Lilienthal, and was discussed by Sampson and Burford.’ 
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In the light of this described pathology, the feasibility of decortication in 
some of these nonexpandable cases must be admitted, and has been proved in 
the cases presented herewith. Even in eases that have a favorable roentgenologice 
appearance,. it is usually quite impossible to foretell preoperatively whether or 
not a satisfactory decortication can be accomplished. This calls for exploratory 
thoracotomy, which with modern techniques and skillful anesthesia does not 
usually entail any serious consequences or complications to the patient even in 
the presence of an open lesion on the opposite side. Preoperative thoracoscopy 
has been tried, but as one usually sees only a space lined with glistening hya- 
linized fibrin, and is unable to visualize the lung or lobar outlines, or in fact 
any distinguishing anatomic landmarks, we have not found it of very much 
value. 

As for indications we are forced to depend so far on the theoretical deduc- 
tions in which we assume that decortication and resultant re-expansion of the 
collapsed lung would be of benefit to the patient. Until our series of cases is 
larger we cannot define or limit the indications more clearly. We have set up 
tentatively the following list of possible indications : 

1. To increase functional respiratory capacity when it is required 

to permit major collapsing procedure or resection for an open lesion 

on the contralateral side. 


2. To avoid extensive thoracoplasty for the obliteration of the pleural 


dead space. 
(a) When pleural effusion is persistent or recurrent on attempted 
re-expansion. (Collapsus imperaiifs of Veran.) 
(b) When a secondary pyogenic non-tuberculous empyema is 
present. 
(c) When attempted re-expansion is resulting in the shifting of 
the heart and mediastinum toward the chest wall, and creating 
overdistention dangerous to the opposite side. 
3. Nonexpandability in the face of patient’s desire to abandon pneumo- 
thorax, and avoid indefinite refills. 


We have not included in our indications as yet tuberculous or tubereulous- 
pyogenic empyema, preferring for the present to observe our results in theo- 
retically less hazardous cases. We have also so far avoided attempting decortica- 
tion in any ease which had a definite history of tuberculous empyema, or a 
pleural fluid positive for tubercle bacilli at any time during the course of pneu- 
mothorax treatments, even though presently dry or negative for these organisms. 

The question arises as to the danger of subsequent reactivation of the old 
tuberculous focus or reopening of the cavity by the rapid re-expansion follow- 
ing decortication as compared with the more leisurely controlled re-expansion 
under fluoroscopic observation usually followed in readily re-expandable lungs 
on abandonment of pneumothorax. Only long-time observation on a large 
series of cases will determine the percentage expectancy of this eventuality. So 
far in our series we have attempted to obtain maximum re-expansion as soon 
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as possible postoperatively by means of an anterior upper, and posterior lower 
No. 45 French intrapleural tube connected with water-trapped drainage bottles. 
These tubes are usually removed in forty-eight to seventy-two hours. We have 
considered the possibility of maintaining a pneumothorax after decortication, 
and permitting a controlled re-expansion with a view to avoiding reactivation. 
However, it seemed that the ever-present danger of reopening old tuberculous 
foci on the pleural surface in the course of decortication demanded as rapid as 
possible obliteration of the pleural space for the prevention of a more serious 
complication, tuberculous empyema. So far we have no cause to regret this 
course of procedure, because none of our cases have developed a tuberculous 
empyema, or had persistent pleural fluid, although we have at least three times 
in the course of decortications opened into old tuberculous foci on the pleura! 
surface. Neither have any of our cases to date had any reopening of the 
old cavities or reactivated lesions in the re-expanded lungs. We have noted 
under direct observation at the operating table after completion of decortication 
that the previous site of cavitation and maximum disease, due to parenchymal 
fibrosis and searring of the visceral pleura in that area, does not re-expand well 
even with intratracheal positive pressure. The obliteration of the pleural space 
is accomplished by normal undiseased portions of the lung which push the 
fibrosed nonexpanding portion into the dome of the thorax or the costo- 
vertebral gutter. This has been further borne out by the postoperative roent- 
genograms which show the previous ecavity-bearing area unexpanded. 

In eases where decortication is indicated, and in which the duration of 
pneumothorax is not deemed sufficient to achieve healing of the original lesion, 
or where the roentgenograms indicate some danger of reactivating an old cavity, 
we have contemplated doing a partial decortication and re-expansion of the 
nondiseased portion of the lung, for instance an entire lower lobe, and leaving 
the diseased portion collapsed and eneased in its limiting envelope. Then fol- 
lowing maximum expansion of the nondiseased portion, a limited thoracoplasty 
would suffice to obliterate any residual pleural dead space. We have not yet 
encountered a suitable case for this procedure. 


PREOPERATIVE PREPARATION 


As the operation is elective and usually nonurgent, time and effort are not spared to 
bring the patient to operation in the best possible condition physically and physiologically, 
Attention is given to obtaining normal hemoglobin and red blood cell levels, normal blood 
protein, and augmented intake of vitamins. Bronchoscopy should be done on the patients 
to rule out active tracheobronchial tuberculosis, and cicatricial bronchostenosis. Vital 
capacity determinations should be made, and respiratory functional studies of both lungs by 
bronchospirometry are valuable and should be done if facilities are available. Thoracoscopy 
has been done on some patients, but as mentioned previously, does not seem to contribute 
a great deal of helpful information. Penicillin in dosage of 25,000 units every three hours 
is administered for forty-eight to seventy-two hours preoperatively and is continued post- 
operatively in increased dosage of 50,000 units every three hours until the vital signs have 
remained normal for forty-eight to seventy-two hours. Streptomycin has not been used 
routinely preoperatively in our cases to date. In Case 5 it was given for one week preopera- 
tively in dosage of 1 Gm. per day, and continued for four weeks postoperatively at the same 
dosage level. In Case 4 it was given postoperatively in dosage of 1 Gm. per day for four 
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weeks. We are not prepared to comment on its efficacy, but will undoubtedly use it more 
freely in the future. We had planned to use it if cases showed any signs of fresh activa- 
tion or tuberculous empyema following operation. 


ANESTHESIA 
We consider intratracheal anesthesia mandatory, and prefer ether-oxygen as the anes- 
thetic of choice. At the end of operation the trachea is cleared by catheter suction through 
the intratracheal tube. If there is any indication that the bronchial tree is not perfectly 
dry, or that there are retained secretions or bronchial plugging, immediate bronchoscopic 
suction is done. This is repeated at any time during the immediate postoperative course, 
if atelectasis or retained bronchial secretions supervene. 


OPERATION 


It is unnecessary to give a detailed description of the operative technique as this has 
recently been so adequately done by Langston, Tuttle, and Crowley,13 and by Sampson and 
Burford! in their descriptions of pulmonary decortication for organizing hemothorax. Our 
choice of approach has been through a posterolateral thoracotomy incision with resection of 
the fifth or sixth rib. The technique of the decortication is the same as described by these 
authors with this exception: in tuberculous cases when one approaches the diseased or 
former cavity-bearing area, one often finds that at this point the fibrous envelope is inti- 
mately adherent to the underlying lung, and at times shows evidence of tuberculous involv- 
ment. When this condition is encountered, the encasing plaque is separated from all direc- 
tions toward the adherent area as far as easy separation is possible. The plaque is then 
cut around the adherent area leaving this adherent button attached to the underlying lung. 
In this way traumatizing the diseased portion of the lung and the danger of opening up old 
tuberculous foci are avoided. We should like also to emphasize the insistence of these authors 
on the complete freeing of the decorticated lung from all adhesions to the diaphragm and 
mediastinum, the freeing of the interlobar fissures, and the freeing of all adhesions on the 
visceral pleural surface which are causing enfclding or distortion of the lobe. In tuber- 
culous lungs this freeing is, of course, carried out only over the more normal undiseased 
portions of the lung, and scarring over the diseased portion is not disturbed. At the end 
of decortication and freeing of adhesions the lung is gently and slowly re-expanded by 
intratracheal positive pressure to see that maximum expandability, especially of the more 
normal portions, is obtained. To maintain the expansion and drain postoperative effusion, 
two No. 45 French right angled latex suprapubic drainage tubes are placed into the pleural 
cavity through stab wounds in the third anterior and eighth posterior interspaces. If 
good expansion has been obtained and there is a minimum of residual pleural fluid as 
checked by x-ray these tubes are removed in forty-eight to seventy-two hours. During 
operation fluid is administered continuously through a cannulated leg vein using 5 per cent 
glucose in saline, and whole blood as indicated. Sufficient whole blood is given during 
and immediately following operation to replace all blood loss and restore a normal hemo- 
globin and hematocrit reading. Penicillin, 100,000 units in 20 ¢.c. of solution, is placed 
in the pleural cavity before closure of the operative wound. 


POSTOPERATIVE CARE 

Oxygen is administered for forty-eight to seventy-two hours postoperatively by oxygen 
tent or intranasal catheter. If the vital signs are normal and there are no contraindica- 
tions, patients are permitted out of bed following removal of the expansion tubes from the 
pleural cavity. Deep breathing exercises are also started on this day, unless contraindicated 
by pathology in the opposite lung. Fluids by mouth are started postnausea, and regular 
diet resumed as tolerated. 

CASE REPORTS 


CASE 1.—M. &8., a 30-year-old white woman, a nurse, was admitted to St. Vincent’s Hos- 
pital Jan. 30, 1946, with temperature of 103° F. and complaint of pain in the left side of 
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the chest, dyspnea, and nausea. X-ray examination revealed left hydropneumothorax with 
fluid to the level of the sixth posterior rib. No aerated lung was visible on the left side. 
Right lung showed no pathology. 

Past History.—The patient had entered the hospital in August, 1938, with the com- 
plaint of unproductive cough of five weeks’ duration, loss of weight, and fatigue. X-ray 
views revealed a tuberculosis infiltration of the left apical region with a 2 em. cavity, and 
sputum was positive for tuberculosis. She was transferred to a sanatorium where artificial 
pneumothorax was induced and a closed intrapleural pneumonolysis for apical adhesions was 
done. An excellent collapse was obtained, and sputum conversion followed shortly. She 
was discharged from the sanatorium in the summer of 1939 to continue pneumothorax treat- 
ment at home as an ambulatory case. She resumed work as a nurse about January, 194), 
and continued to work steadily until the fall of 1945. During this time pneumothorax refills 
were given at intervals of ten days to two weeks. Sputum remained consistently negative 
and there were no clinical or roentgenologie evidences of activity. During the summer of 
1945 decision was made to abandon pneumothorax and refills were stopped. The collapsed 
lung proved to be nonexpandable and pleural effusion developed with symptoms of pain and 
tension which required thoracenteses repeated at intervals of seven to ten days for relief. She 
had been having these thoracenteses up to the time of admission to the hospital in January, 
1946, 

Treatment.—Thoracentesis was productive of 750 e.c. of thin, amber, slightly cloudy non- 
odorous fluid from which was cultured Staphylococcus albus. It was negative for tubercle 
organisms on smear and culture. Repeated thoracenteses were done at two-day intervals, re- 
moving from 250 to 500 ¢.ec. of fluid of the same character, and replacing in the pleural cav- 
ity at the completion of each tap 100,000 units of penicillin. After the fourth thoracentesis 
the vital signs returned to normal and symptoms subsided. Smears and cultures from sub- 
sequent taps were all negative for pyogens and tubercle bacilli. Despite the fact that pleural 
fluid reaccumulated, symptoms were minimal, and no further thoracenteses were done. The 


patient was discharged from the hospital, and remained under observation at home. She 
re-entered the hospital in June, 1946, for attempted decortication and reexpansion and 
operation was done on June 6, 1946. 


Operative Note.—Left posterolateral thoracotomy incision with resection of the fifth 
rib was done. Fibrosed parietal pleura about 14 inch thick was incised and the hydropneu- 
mothorax space entered. This space extended from the apex to the diaphragm and occupied 
about 50 to 60 per cent of the left pleural cavity. About 300 e.c. of slightly cloudy serous 
fluid were removed by suction, and several handfuls of gelatinous fibrin were removed from 
the bottom of the cavity and wiped from its lining walls. The cavity was lined by a firm, 
tough, well-organized fibrous plaque about 14 inch in thickness with a smooth yellowish- 
white surface. The mid-portion of this plaque covering the collapsed lung was carefully in- 
cised until the visceral pleura was reached. The edges of the incised plaque were grasped 
with Allis forceps and elevated and it was found that a distinct line of cleavage could be 
developed between the inner surface of the plaque and the intact visceral pleura. By careful 
and painstaking blunt dissection with gauze tips, following this line of cleavage, it was 
possible to dissect this plaque off the entire surface of the collapsed upper and lower lobes. 
It was necessary to make a second intercostal thoracotomy incision in the eighth interspace 
to complete the dissection of the fibrous plaque from the lower portion of the lower lobe 
and the diaphragm. The plaque was then resected around its periphery at its angle of 
reflection onto the parietal pleura of the chest wall. The portion of the plaque on the parietal 
pleura was left in place. The lung lobes were then entirely freed up by separating the loose 
fine areolar adhesions between them and the remaining portions of the chest wall, mediasti- 
num, and diaphragm, and the interlobar fissure was likewise separated. The lung was then 
expanded by intratracheal positive pressure. The lower lobe and the lower two-thirds of the 
upper lobe expanded fully and well. The upper one-third of the upper lobe, which was the 
seat of the original tuberculous lesion, was firm and fibrotic, and did not aerate. No. 45 
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Fig. 1, Fig. 2. 
Fig. 1 (Case 1).—Original tuberculous lesion, 1938. Caseous-pneumonic process with 
cavitation in left upper <a 
Fig. 2 (Case pneumonthorax treatment, 1939 to 1945. Well-collapsed 
lung with fibrosis of upper git lean. No pleural fluid. 








Fig. 3. Fig. 4. 
Fig. 3 (Case 1).—March 26, 1946, hydropneumothorax. Nonexpandable collapsed lung 


not visible. Before left decortication. 


Fig. 4 (Case 1).—April 1, 1947, ten months after decortication ‘and re-expansion of left 
lung. Pneumothorax space completely obliterated. Lung well expanded. Note supra-apical 
organized fibrous cap and unexpanded fibrotic lung at site of original lesion. 














MULVIHILL AND KLOPSTOCK: DECORTICATION OF TUBERCULOUS LUNG 731 


French latex right-angle drainage tubes were placed into the pleural cavity through stab 
wounds in the third anterior and seventh posterior interspaces. These were later connected 
with water-seal drainage bottles. The two thoracotomy wounds were closed using inter- 
rupted, layer sutures of chromic catgut, with continous fine silk for the skin closure. The 
lung was kept expanded by intratracheal, positive pressure until closure was completed. 
Continuous blood transfusion had been given during operation. Blood loss was minimal, and 
patient’s condition at the close of operation was excellent. 





Fig. 5 (Case 1).—Juxtapleural surface of peel removed at operation. 


Postoperative Course.—Postoperative convalescence was most satisfactory. She was out 
of the oxygen tent on the third postoperative day and out of bed on the fifth postoperative 
day. Water-seal expansion tubes were removed on the fourth postoperative day. She con- 
tinued to have a slight elevation of temperature to 100° F. until the thirteenth postoperative 
day, after which the vital signs remained normal. She was discharged on the sixteenth 
postoperative day ambulatory and in good condition. Discharge x-ray views showed an 85 to 
90 per cent re-expansion of the left lung with a small residual area of hydropneumothorax, 
leaving eventually a small dense shadow at the left apex. 

In October, 1946, she resumed part-time work as a nurse for a trial period of one 
month, following which she resumed full-time work which she has continued up to the 
present. At no time has there been any clinical or roentgenologic evidence of re-opening of 
the left apical cavity or reactivation of the tuberculosis. There has been no cough or spu- 
tum, and gastric washings have been consistently negative up to October, 1947. 


Comment.—The indication for decortication in this case was obliteration 
of the pleural dead space resulting from a postpneumothorax nonexpandable 
lung and its accompanying recurrent effusions, once infected with pyogens, and 
the avoidance of multiple stage deforming thoracoplasty to accomplish this. 
The result to date has been most satisfactory. 
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Case 2.—K. D., a 29-year-old white woman, was readmitted to Triboro Hospital in 
September, 1945, for treatment of a tuberculous cavity in right upper lobe, and recurrence 
of positive sputum. P 

Past History.—Original admission to Triboro Hospital in June, 1944, with history of 
onset with cough, sputum, and fever was in April, 1944. At that time the patient was 
in the third month of pregnancy. Sputum was positive for tuberculosis. X-ray examination 
showed a large thin-walled cavity in the left apex. Left pneumothorax was initiated in 
July, 1944, and closed intrapleural pneumonolysis was performed in September, 1944. Dur- 
ing December, 1944, she was delivered of a full-term normal baby. February, 1945, a re- 
peat pnuemonolysis resulted in complete collapse of the left upper lobe, cavity closure, and 
sputum conversion. She was discharged from the hospital in April, 1945, and continued 
pheumothorax treatments in the outpatient department. In July, 1945, sputum again 
turned positive and x-ray examination revealed a new thin-walled cavity in the right upper 
lobe. She was readmitted to Triboro Hospital in September, 1945. 

Status on Admission.—General condition of the patient was good. Sputum concen- 
trates were positive for tuberculosis. Sedimentation rate was 38 mm., vital capacity 1,600 
c.c. Tomographic x-ray views of both lungs showed a 3 by 2 em, cavity in the right apex, 
and no residual cavity in the collapsed left upper lobe. 

Attempted therapeutic pneumothorax on the right was unsuccessful. Due to low vital 
capacity it was considered essential to obtain some re-expansion on the left before right 
upper thoracoplasty could be undertaken. Left pneumothorax was abandoned »5ut after 
several months the left lung failed to re-expand appreciably. X-ray appearance suggested 
that a thick fibrous plaque covered the collapsed and enfolded lung. This was confirmed by 
thoracoscopy. Bronchoscopy in February, 1946, showed no intrabronchial pathology. In the 
meantime on strict bed rest general condition of the patient and x-ray appearance of the 
right lung cavity remained unchanged. Vital capacity had dropped to 1,500 ¢.c. Decision 
was made to attempt decortication and re-expansion of the left lung prior to right thoraco- 
plasty. On April 16, 1946, under intratracheal ether-Oz anesthesia a left thoracotomy and 
decortication of the left lung were performed. 

Operative Note.—Left posterolateral thoracotomy incision was done with resection of 
the fifth rib and entrance to the pleural cavity through its periosteal bed. The lung was 
found about 60 per cent collapsed and broadly adherent to the cupola as well as to the 
posterior and anterior chest walls. The entire lung was encased in a thick grayish-white 
layer of hyalinized fibrous tissue which could be separated from the visceral pleura by sharp 
and blunt dissection, leaving an intact and normal-appearing visceral pleura. Over a small 
area across the upper lobe this peel was firmly adherent and on separation of its lower 
edge the pleura was torn and a small caseous area denuded. The freed edge of the peel was 
cut around this adherent are leaving a round plaque about the size of a quarter attached 
to the lung. The lower edge of this plaque was sutured to the surrounding lung tissue to 
cover the denuded caseous area. Very little oozing was encountered, and the lung inflated 
readily except for the upper portion of the upper lobe which showed some puckering, and 
failure of expansion with positive intratracheal pressure in an area corresponding to the 
previously diseased, and at present fibrotic, parenchymal portion. The freely expanding 
part of the lower lobe and the lingula seemed to fill the chest completely. The pleura was 
then closed with interrupted sutures, after two L-shaped drainage tubes were placed into the 
pleural cavity, one in the second anterior interspace, and connected with water-seal bottles. 
The wound was closed in layers; 500 e.c. of whole blood were given during operation. The 
patient left the operating room in satisfactory condition. 


Postoperative Course.—Postoperative x-ray views showed immediate and almost com- 
plete re-expansion of the left lung. The previous cavity area in the upper lobe did not 
re-expand, and in the ensuing months showed no sign of reopening or reactivation. The 
pleural space was obliterated except for a very small supra-apical fluid collection, which 
eventually partially absorbed and partially organized. The expansion tubes were removed at 
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Fig. 6 (Case 2).—Jan. 4, 1946, left pneumothorax with nonexpandable lung. Right upper lobe 
cavity. Prior to left decortication. 





Fig. 7. Fig. 8. 

Fig. 7 (Case 2).—May ~.. 1946, postdecortication. Complete expansion of left lung and 
obliteration of pneumothorax space. Note poor aeration of fibrosed left apical area, and 
increased size of right upper lobe cavity. 

Fig. 8 (Case 2).—Sept. 3, 1947, seventeen months after left decortication. Fourteen 
months after right thoracoplasty. 
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Fig. 9. Fig. 10. 

Fig. 9 (Case .2).—Fibrous plaque removed at decortication. Pearly hyalinized surface 
toward pneumothorax space. Deep notch at top marks cut around adherent area left attached 
to left upper lobe. 

Fig. 10 (Case 2).—Fibrous plaque removed by decortication. Juxtapleural surface show- 
ing loose vascularized areolar layer. 








Fig. 11 (Case 2).—Microscopic section of plaque, showing thick hyalinized fibrin layer, and the 
juxtapleural loose vascularized areolar layer. 
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forty-eight and seventy-two hours, respectively, after operation. The clinical course was 
benign and there was no adverse effect on the contralateral lesion. About one month after 
decortication the vital capacity had increased slightly to 1,600 ¢.c., and by July, 1946, it had 
increased to 1,900 c.c. 

On July 16, 1946, an upper stage right thoracoptasty with removal of the upper three 
ribs was performed. This was followed on July 31 by a second stage in which the fourth, 
fifth, and sixth ribs and the lower one-third of the scapula were removed. Sputum decreased 
but remained positive and a small residual cavity was visualized. On Dec. 3, 1946, a revision 
of the thoracoplasty was done. Following this operation cough and sputum practically dis- 
appeared, but three-day concentrates and gastric washings continued to show tubercle bacilli, 
and tomograph studies demonstrated a small residual cavity in the costovertebral gutter. 
General condition was excellent, and there was no dyspnea. The patient had gained twelve 
pounds since the original operation. 

On May 2, 1947, a second revision with intrapleural apicolysis and supra-apical muscle 
transplant finally achieved cavity closure and sputum conversion. 


Comment.—The object of decortication and re-expansion in this case was 
to achieve sufficient increase in functional capacity to permit a permanent 
collapsing operation urgently indicated for cavity closure on the contralateral 
side. That the procedure was eminently successful has been attested by the 
subsequent course of events. 


CASE 3.—O. S., a white man aged 33 years, was admitted to Triboro Hospital Feb. 17, 
1947, with right pneumothorax of fourteen years’ duration and nonexpandable lung. 

Past History.—From previous history it is noteworthy that the disease started in 1933 
when the patient developed a cavitary tuberculosis of the right upper lobe for which he 
was hospitalized and artificial pneumothorax instituted. A pneumonolysis was performed in 
1939 and the positive sputum converted. In 1935 he was discharged from the hospital with 
the pneumothorax maintained. He was well until 1939 when he developed a disseminated 
lesion in the left upper lobe, for which he was treated on conservative therapy at Bellevue 
Hospital and at Sea View Hospitals. According to the patient’s statement, a cavity on the 
left side developed and disappeared. In 1942, the cavity on the left side reopened and the 
sputum turned positive. Re-expansion of the right pneumothorax was attempted unsuccess- 
fully, resulting in a temporary hydropneumothorax. For this last episode the patient was 
hospitalized at Triboro Hospital from November, 1942, to April 1943, when he was dis- 
charged with negative sputum. The patient was well for three years. The pneumothorax 
was maintained during this time with monthly refills to avoid symptoms of tension and 
recurrence of hydrothorax. 

He was admitted to Triboro Hospital March, 1946, and right phrenemphraxis was 
done to help obliterate right pneumothorax space. He was discharged in June, 1946. 

Status on Admission—Sputum at the time of admission was still negative and all 
laboratory findings were normal. Vital capacity was 3,000 ¢.c. Bronchoscopy March 1, 1947, 
showed a collapsed slitlike right main bronchus but no stenosis. Reviewing the old x-ray pic- 
tures it was noticed that there was some re-expansion of the lung between May, 1945, and 
March 17, 1947. The x-ray view taken on May 18, 1947, showed an almost completely 
collapsed lung dotted with calcified foci. This view showed also an anterior herniation of 
the left lung into the right pneumothorax space. The x-ray picture of March 17, 1947, showed 
the right lung about 70 per cent expanded. The right lower lung field showed linear 
fibrosis and there was a calcification over the entire lung. The apex of the right lung 
showed emphysematous blebs and superimposed over the right lung field just beneath the 
clavicle one noted a semicircular line suggesting the herniation of the left lung through the 
anterior mediastinum into the right pneumothorax space. At the base of the pneumothorax 
space there was a low fluid level noted. 
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Fig. 12. Fig. 13. 


Fig. 12 (Case 3).—March 17, 1947, predecortication. Hydropneumothorax, right. Non- 
expandable lung after fourteen years of artificial pneumothorax. 

Fig. 18 (Case 3).—Aug. 12, 1947, five months after decortication. Complete obliteration 
of the right pleural space. 











Fig. 14 (Case 3).—Fibrous plaque removed by decortication. Left is plaque removed from 
parietal pleura. Right is plaque removed from visceral pleura. 
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Operative Note.—The decortication was performed March 24, 1947, under intratracheal 
general oxygen-ether anesthesia. The operative procedure in this case was rather an exten- 


sive one. 

A right posterolateral thoracotomy incision was made with resection of the sixth rib. 
The pleural cavity was entered through the periosteal bed of the sixth rib. The parietal 
pleura was about 44 inch thick and composed of hyalinized fibrin. In the pleural cavity 
there were about 300 to 400 ¢.c. of clear, thin fluid slightly tinged with methylene blue, 
which had been injected previously. The hyalinized fibrin plaque covered the entire pleural 
space. The lung was moderately expandable under positive pressure. After removal of 
the fluid the fibrin plaque over the lower lobe was incised down to the visceral pleura and a 
plane of cleavage developed between the inside of the plaque and the surface of the lung. 
No real loose plane of cleavage could be found and dissection was tedious and difficult. 
The thick hyalinized plaque was stripped off the chest wall and the upper half dissected 
around the apex with extreme difficulty. In dissecting the plaque away from the upper 
mediastinum most of the mediastinal pleura came with it, exposing the venacava and the 
phrenic nerve. After this portion of the plaque had been freed from the chest wall and 
mediastinum it was dissected off the remainder of the upper lobe. A small portion of the 
posterior apical area was composed of a large emphysematous bleb and this came away 
attached to the plaque. The raw surface of the lung thus exposed did not bleed and it 
was repleuralized by inverting the edges of the visceral pleura with a fine catgut suture. 
A similar dissection was then carried out to strip the plaque from the lower half of the 
chest wall and the lower and middle lobes. Here again the dissection was extremely diffi- 
cult, especially along the mediastinal surface and over the diaphragm, and finally, a patch 
of the plaque about 3 inches in diameter was left attached to the diaphragm. It was neces- 
sary also to leave a similar patch about 2 inches in diameter on the lateral surface of the 
lower lobe. The lung was then re-examined by positive intratracheal pressure. The remain- 
ing portion of the upper lobe aerated and expanded very poorly; the lower lobe expanded 
fairly well and filled about one-half of the chest cavity. The pleural cavity and lung were 
then sprinkled with streptomycin-plasma mixture and 100,000 units of penicillin were placed 
into the pleural cavity. Two No. 45 right angle latex drainage tubes were introduced into the 
pleural cavity in the third anterior interspace, and in the ninth lateral interspace, to be later 
connected with water-seal bottles. The thoracotomy wound was then closed in layers with 
interrupted catgut sutures. 

Note.—The procedure was extremely rough and shocking but the continuous blood 
transfusion throughout the operation maintained the patient’s pressure at a level about 100 
and at the close of the operation the pressure was 110/70. He returned to the ward in 
good condition. 

Postoperative Course.—Postoperatively the patient received daily 1 Gm. streptomycin 
and 150,000 units penicillin parenterally, and 50,000 units penicillin and 400 mg. streptomycin 
locally into the pleural space for one week. The lung did not show immediate complete 
re-expansion. There was residual pneumothorax at the apex of the right pleural cavity, 
and also evidence of air leakage from the lung noticed in the water-seal system for the 
first four postoperative days, undoubtedly due to the injuring and suturing of emphysema- 
tous lung tissue during the operative procedure. Fluid drainage was minimal. The lower 
drainage tube was removed on the fourth postoperative day. The upper tube was removed on 
the eighth postoperative day, forty-eight hours after evidence of gross air leakage ceased. 
The apical residual pneumothorax was deflated at twenty-four to forty-eight hour intervals 
by removal of 30 to 50 cc. of air to maintain satisfactory negative pressures. On one of 
these thoracenteses the herniated left lung was punctured by the needle and the left trau- 
matic pneumothorax resulted. This tension pneumothorax was treated by continuous defla- 
tion for forty-eight hours. The left lung re-expanded and the episode passed without any 
sequelae. The right pleural space subsequently became entirely obliterated (see postoperative 
x-ray picture, Fig. 13, Aug. 12, 1947). The re-expanded right lung filled about four-fifths 
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of the space. The anterior upper portion was occupied by a herniated portion of the 
left lung, posterior to which there was an apical cap of thickened parietal pleural and 
organized fibrin, The costophrenic angle was obliterated, and the shift of the heart and 
mediastinum to the right was about the same as it was preoperatively. 


Comment.—The objective of obliteration of the right pleural space after 
artificial pneumothorax of fourteen years was achieved. The result was highly 
satisfactory from the patient’s standpoint, as he was completely relieved of 
symptoms of tension and dyspnea, and stated that breathing was easier. He was 
in addition relieved of the necessity of periodic refills and thoracenteses for 
recurrent fluid. He has been discharged from the hospital for the past four 
months and is able to work at his profession as a commercial artist. 


CasE 4.—V. J., a 34-year-old white woman, was admitted to Triboro Hospital Dee. 16, 
1946, from the outpatient department with the complaint of occasional intractable coughing 
spells. 

Past History.—Onset of tuberculosis was in the spring, 1939. Artificial pneumothorax 
was induced in April, 1939, for cavitary lesion of the left upper lobe. Pneumonolysis was 
done in November, 1939. Adequate collapse and sputum conversion were achieved in 
December, 1939. During the intervening years until this admission she was in and out of 
sanatoriums and hospitals, and was followed a greater part of the time in the outpatient 
department of Triboro Hospital. Pneumothorax was maintained and sputum was always 
negative. During the year previous to admission attempts to abandon pneumothorax and re- 
expand the lung were unsuccessful due to symptoms of tension, pulling, intractable cough, and 
development of small intrapleural effusion. 

Present Admission—Pulse and temperature were normal. Blood count and urinalysis 
were also normal. Sedimentation rate was 3 mm. per 1 hr, Sputum and gastric washings 
were negative for tubercle bacilli on smear and culture. X-ray examination showed an 
80 per cent left pneumothorax with a small pleural effusion, Tomographic plates of both 
lungs revealed no cavitary pathology. Bronchoscopy revealed no intrabronchial cicatricial 
stenosis, but the left main bronchus was collapsed to a slitlike opening. Thoracoscopy done 
in February, 1947, showed the pneumothorax space to be lined with hyalinized fibrous tissue 
which obliterated all fissures and other anatomic landmarks. Vital capacity was 1,700 e.c. 
The patient insisted firmly on abandoning pneumothorax refills after 744 years. Decortica- 
tion was suggested and accepted by the patient with thoracoplasty to follow if re-expansion 
was unsuccessful. Decortication was performed on Feb. 26, 1947. 

Operative Note.—Operation was performed with intratracheal generai oxygen ether 
anesthesia. A left postero-lateral thoracotomy incision was made. The sixth rib was 
resected from the transverse process to the anterior axillary line, Incision was made 
into the pneumothorax space through the periosteal bed of the resected rib. The parietal 
pleura was thickened to about 14 inch, and cut with a hard, gritty feel. When the pneu- 
mothorax space was entered it was found to be completely dry and lined with a pearly 
white, thick fibrous plaque. The lung was wholly collapsed against the mediastinum and 
posterior costovertebral gutter, and held down by this thick fibrous plaque. There was no 
expansion of the lung whatever, even under positive intratracheal pressure. The mid-portion 
of the plaque over the lung was carefully incised until the visceral pleura was reached. 
Between the inside of the fibrous plaque and the visceral pleura a line of cleavage was 
developed in which, by careful blunt dissection with gauze and with a gloved finger, the 
plaque could be separated from the visceral pleura. The plaque was divided thus, away from 
the lung and mediastinum anteriorly as far as its reflection on the anterior chest wall 
and posteriorly as far as its reflection on the posterior chest wall and upward along these 
lines to the extreme apex. The plaque was then cut along its angle of reflection to the chest 
wall and removed. Corresponding dissection was carried out on the lower half of the 
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plaque dissecting it free from the lower lobe and the diaphragm, and then removing it. 
Attempt was then made to re-expand the lung by positive intratracheal pressure, but it did 
not re-expand very well. There was a rather marked intrapleural fibrosis across the medial 
aspect of the midlung field having a stellate character and broadening out into a fibrotic 
band about 1 inch in width which ran posteriorly. This seemed to keep the lung from 
expanding in this area, and it was impossible to free it without opening into the lung tissue. 
Several small bands of adhesions on the lower lobe and at its medial surface were dissected 
free and this portion of the lung re-expanded fairly well. Also the anterior and upper 
parts of the upper lobe expanded fairly well. At one point, the dissection of the fibrous 
plaque from the lung loosened a small calcified tuberculous nodule about 2 mm, in diameter. 
This was removed. There was no purulent or caseous reaction around it. The re-expansion 
of the lung was disappointing. I would estimate that about only a 50 per cent re-expansion 
of the lung was achieved. No attempt was made to remove the fibrous lining from the 
parietal pleura. Two No. 45 French right angle perforated drainage tubes were placed into 
the pleural cavity through stab wounds in the third anterior and eighth posterior interspaces, 
to be later connected with water-seal bottles. The thoracotomy wound was closed in layers 
using interrupted No. 1 chromie catgut sutures throughout. During operation 1,000 e.c. 
of whole blood, and 500 ¢.c. of 5 per cent glucose in saline were administered. The patient 
left the operating room in good condition. 








Fig. 15. Fig. 16. 


Fig. 15 (Case 4).—Feb. 18, 1947, nonexpandable lung after seven years of artificial 
pneumothorax. 

Fig. 16 (Case 4).—April 7, 1947, six weeks after decortication. Complete re-expansion 
of left lung with obliteration of pleural space. 


The postoperative course was uneventful. The lung re-expanded readily and filled the 
hemithorax. This was surprising and gratifying in view of the less optimistic expectancy 
during operation. The drainage tubes were removed forty-eight and seventy-two hours, 
respectively, after operation. The vital capacity did not increase in the first four post- 
operative weeks over the original 1,700 ¢.c. but the patient stated that breathing was much 
easier and felt more efficient. She was discharged May 2, 1947, from the hospital. She 
gained seven pounds after operation over her original weight on admission. Up to October, 
1947, there has been no evidence of reactivation or reopening of old cavities. 
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Comment.—This case represents a classical indication for decortication of 
a nonexpandable lung. The tuberculous process seemed to have been arrested for 
over seven years. No bronchial pathology or extensive parenchymal fibrosis 
could be held responsible for the nonexpansion. The cause of the nonexpanda- 
bility seemed to be chiefly the constricting fibrous coating of the pleura due to 
the chronic pneumothorax. The annoying symptoms and the intense desire of 
the patient to abandon pneumothorax refills dictated some surgical procedure 
for the obliteration of the pleural space. The successful surgical re-expansion 
spared the patient an extensive multiple stage thoracoplasty with its resultant 
deformity. No adverse effect has occurred up to eight months postoperatively 
on the course of the arrested tuberculosis. 





Fig. 17. Fig. 18. 

Fig. 17 (Case 5).—March 29, 1947, predecortication. Completely collapsed nonexpandable 
lung after four years of artificial pneumothorax. ‘ 

Fig. 18 (Case 5).—Aug. 27, 1947, 2% months after technically complete decortication. 
— pneumothorax space and failure of re-expansion of left lung due to parenchymal 

Case 5.—M. K., a white 33-year-old woman, was re-admitted to Triboro Hospital, 
March, 1946, because of fresh spread of tuberculous lesion in right upper lobe. 

Past History.—Original admission to Triboro Hospital was in June, 1942, with a 
history of onset of symptoms and diagnosis of pulmonary tuberculosis in September, 1941. 
The patient had had no treatment prior to this admission. X-ray pictures showed diffuse 
nodular infiltration of the right apex and left upper lobe; a like type of lesion plus small 
cavities in the left lower lobe. Sputum was positive for tuberculosis. Treatment of bed 
rest untii March, 1943, when a left pneumothorax was induced. In early 1944 a fresh exuda- 
tive lesion occurred in the right upper lobe. Bronchoscopy at this time was negative. The 
patient’s lesion on the right showed resolution on strict bed rest. She was discharged to the 
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outpatient department in 1945 after three years of sanatorium treatment. Sputum was nega- 
tive on concentrate, but persistently positive on culture. Left pneumothorax was maintained. 


Present Status.—There was a fresh right upper lobe lesion with cavitation. Sputum was 
positive. 

Treatment—In April, 1946, marginal pneumothorax was instituted on the right. This 
had to be abandoned in September, 1946, because of tension pneumothorax. Refills on the left 
side were abandoned, but the lung failed to re-expand up to May, 1947. Vital capacity was 
900 ¢.c. Bronchoscopy was negative. The patient was considered for a left decortication 
because of the low vital capacity, and desirability of permanent collapsing operation for right 
upper disease. It was felt preoperatively that the chances of good re-expansion with decor- 
tication were poor because of the diffuse character of the original lesion in the left lung and 
x-ray evidence of marked parenchymal fibrosis. Fig. 17 shows an x-ray view of the preopera- 
tive condition. 

Operative Note.—Operation was done on June 9, 1947. The lung was found completely 
covered and bound down by a thin hyalinized fibrous plaque which was completely separated 
from the underlying visceral pleura with ease. The lung was completely decorticated, and 
freed from all adhesions to the diaphragm, pericardium, and mediastinum. The visceral 
pleura was thin, and in the process of decortication a few tuberculous foci immediately be- 
neath the visceral pleura were denuded, but no caseous material escaped. It was immediately 
noted on completion of the freeing of the lung that there was marked parenchymal fibrosis. 
Intratracheal positive pressure failed to re-expand the lung or to aerate it to any satisfactory 
degree. After dusting the pleural surfaces with streptomycin-plasma mixture, and placing 
two intercostal expansion tubes, the thoracotomy wound was closed in the usual manner. 
Streptomycin was administered for seven days preoperatively in dosages of 1 Gm. per day, 
and continued for four weeks postoperatively at the same dosage level. 

The postoperative course was completely benign and uneventful. The lung, however, 
showed only slight re-expansion, and the pneumothorax space was about as large as pre- 
operatively (Fig. 18). There was no empyema or recurrent fluid formation and the operative 
wound and drainage tracts healed per primam. 


Comment.—This ease represents a failure to achieve lung re-expansion or 
obliteration of the pneumothorax space following complete decortication. The 
failure was due, we believe, to marked parenchymal fibrosis of the collapsed 
lung. 

SUMMARY 

Attention is called to the possibility of a new surgical approach to the prob- 
lem of the postpneumothorax nonexpandable lung by means of decortication. 
The literature on older and more recent uses of pulmonary decortication for 
other indications is discussed. The pathologie factors responsible for some cases 
of nonexpandability, which provide the theoretical background for the use of 
the procedure in tuberculosis, are analyzed. Tentative indications for use of the 
procedure are outlined. Preoperative and postoperative care is delineated. For 
detailed description of operative technique reference is made to recent articles 
by Sampson and Burford,’ and by Tuttle, Langston, and Crowley.'® * 

Detailed case histories of five patients who have had surgical decortication 
for postpneumothorax nonexpandable lungs are presented. One case was a 
failure in that obliteration of the pleural space was not obtained, and very little 
re-expansion of the lung resulted in spite of a complete technically suecessful 
decortication. This failure was due to marked parenchymal fibrosis of the lung. 
Four cases were completely successful in accomplishing the objective of the 
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procedure. In Cases 3 and 4, the objective was the abandonment of pneumo- 
thorax refills and the obliteration of the pleural space without resort to multiple 
stage thoracoplasty. In Case 1 the indication was obliteration of a postpneumo- 
thorax space subject to recurrent pleural effusions, which had once been infected 
with pyogens and sterilized by penicillin therapy. In Case 2 the objective was 
an increase in the functional capacity to permit urgently indicated thoraco- 
plasty for contralateral cavity. The clinical results in these four successful 
cases have surpassed expectations. These four cases have had periods of post- 
operative observation of sixteen months, eighteen months, eight months, and 
seven months, respectively. One patient (Case 2) has subsequently undergone 
four stages of thoracoplasty, revision, and apicolysis to achieve cavity closure 
and sputum conversion for contralateral cavity. There have been no serious 
postoperative complications. There has been no tuberculous empyema or wound 
infection. There has been no clinical or roentgen evidence of reopening of 
cavities or reactivation of tuberculosis in the re-expanded lungs. Three patients 
have been out of the hospital for several months, enjoying an ‘‘apparently ar- 
rested’’ status, leading normal lives, and working. The fourth patient (Case 
2) is ready for discharge from the hospital in an apparently arrested status. 


CONCLUSIONS 


Pulmonary decortication appears to be a useful procedure to add to the 
surgical armamentarium for dealing with the problem of the postpneumothorax 


nonexpandable lung. 
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VAGUS NERVE SECTION IN THE TREATMENT OF PEPTIC ULCER 
ABDOMINAL VERSUS THORACIC APPROACH 


JosEPH A. WEINBERG, M.D. (By INVITATION), GEORGE W. CAMPBELL, M.D., 
AND RoBert B. VoELKER, M.D. VAN Nuys, CALIr. 


HE widespread interest in the operation of vagus nerve section devised by 

Dragstedt! for the treatment of peptic ulcer is as much an expression of 
dissatisfaction with other methods of surgical treatment as it is an enthusiasm 
for the new procedure. The expression of dissatisfaction with other methods 
is not surprising when it is considered that the best of the tried methods is one 
in which most of the stomach is removed to eradicate a relatively benign lesion. 
The enthusiasm for the new procedure, based upon the excellent immediate re- 
sults, is being countered with a healthy opposition which asks that its accept- 
ance await a period of some years in order to ascertain the permanency of re- 
lief. We are in complete accord with that admonition. It is obviously im- 
possible to discuss permanency of results in the group of patients to be reported 
here, as the time since operation varies from twelve to twenty months. Sixty 
cases are included in this group, thirty by the abdominal and thirty by the 
thoracie approach. This division was arbitrarily made in order to compare the 
relative advantages and disadvantages of the two methods. It is not easy to 
evaluate the results in the disease of peptic ulcer, and the comparison of re- 
sults becomes more difficult when the evaluations are made by different clinics. 
One may arrest hemorrhage, relieve obstruction, or relieve abdominal distress 
without effecting complete relief from symptoms referable to the psychie phase 
of this psychosomatie disease. Unfortunately, the same standards are not 
universally used in determining the degree of relief, and this must be considered 
in evaluating the results of this and other operations. Classifications of com- 
plete relief, partial relief, and failure have little meaning unless one states 
what is meant by these three types of results. 

The operation of vagal denervation of the stomach is not a simple one. 
Denervation is not always attained because of the difficulty of working in the 
relatively unfamiliar region of the lower mediastinum and the variability of the 
pattern of the vagus nerves, which make it difficult to be certain that the nerves 
are adequately interrupted. Many of the objections which have been expressed 
against the operation should be charged to faulty performance rather than to 
failure of the procedure to achieve its aim when properly performed. It is this 
phase of the problem that is dealt with in this presentation. 


VAGUS NERVE PATTERN 
It is significant that the failures with both abdominal and thoracic ap- 
proaches were limited to the early cases. This may be explained in part by a 
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lack of familiarity with the variations in nerve patterns in our early experience. 
It has been observed in a study of more than 100 cadavers that the vagus nerves 
in the lower mediastinum fall into three main classes. 

The most common type is that in which the left nerve is found to be a 
single main trunk in the lowest part of the esophagus, usually between the levels 
of 2 and 6 em. above the hiatus. The right nerve is also a single trunk in a 
slightly lower area, between 2 and 4 em. above the hiatus. A branch occasionally 
connects the right and left vagus nerves between the levels of 5 and 8 em. above 
the hiatus. Seventy-four per cent fall into this group. 

The next most common type is that in which the left vagus nerve fibers 
consist of a main nerve with a smaller nerve within 1 em. of the main nerve 
but entirely separate from it from the level of 7 or 8 em. above the hiatus down 
to the stomach. There may be small intereommunicating branches between the 
two. The right nerve in these cases does not differ from the common type and 
in general shows more branching than the left in the level between 5 and 10 em. 
above the hiatus. Oceasionally, it courses down the esophagus on to the 
stomach and celiae plexus as several branches. These branches are usually 
sufficiently close together to make it easy to pick up all branches at the same 
time when separating the nerve from the esophagus. The right nerve is loosely 
attached to the esophagus and is easily left behind when the esophagus is lifted 
from the mediastinal bed. 

The third group, consisting of wide departures from the usual pattern, 
makes up 4 per cent of 100 specimens examined. In two of the specimens the 
left vagus nerve was partially submerged in the muscle. In the third specimen, 
the left vagus nerve was divided into five segments of about equal size. The 
fourth specimen showed a branch of the right vagus nerve which was intimately 
attached to areolar tissue of the mediastixum and free from the esophagus. 
This separate filament passed through the hiatus. We have seen no instances 
of vagus nerves passing from the thorax into the abdomen except through the 
esophageal hiatus. 

One should not begin the separation of the vagus nerve from the esophagus 
too close to the esophageal hiatus. There are two reasons for this. First, one 
is likely to miss the fibers which leave the esophagus 1 or 2 em. above the hiatus. 
Second, the left vagus nerve is intimately adherent to the esophagus in the 
level between 0 and 1 em. above the hiatus and is not readily picked up in this 
area. 

INDICATIONS FOR OPERATION 


All of the patients in this series were diagnosed as having duodenal or 
stomal uleer and were referred to surgery by the medical gastroenterology 
service because of hemorrhage, obstruction, intractable pain, or a combination 
of these indications. The ages of the patients ranged from 20 to 69 years. 


PREOPERATIVE MANAGEMENT 


Most of the patients who come to operation are in a poor state of nutrition 
because of dietary restrictions over a long period of time, obstruction, hemor- 
rhage, or a combination of these factors. Protein deficiency is corrected by a 
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high protein diet and amino acid infusions and blood deficiencies are corrected 
by transfusions. Vitamin C, 300 to 500 mg., is administered daily for at least 
seven days prior to surgery. The importance of correcting these deficiencies 
cannot be overemphasized. We are convinced that some of our early difficulties 
were the result of failure to appreciate the degree of malnutrition. 

The insulin hypoglycemia test was used routinely before and after opera- 
tion in our first eases but is now performed only postoperatively to determine 
the completeness of vagus nerve section. The test amounts to hypoglycemic 
shock and is distressing to the patient. Most of the patients subjected to the 
test have shown evidence of severe hypoglycemia, manifested by weakness, 
fainting, perspiration, hunger, and shaking. There is also the theoretical 
danger of inducing severe bleeding in the preoperative ulcer patient, although 
we have not yet seen what could be termed dangerous bleeding. For these 
reasons it is questionable whether the test should be used except in those cases 
in which failure to accomplish denervation is suspected. 


Fig. 2.—Skin incision; the abdominal incision. 


The stomach and bowel are emptied preoperatively by giving a liquid diet 
beginning twenty-four hours before surgery, a saline cathartic in the morning, 
and a normal saline enema in the evening of the day before surgery. A Levine 
tube is introduced into the stomach prior to operation. All patients are given 
penicillin intramuscularly from three days before operation to five days after 
operation. 

TECHNIQUE OF ABDOMINAL APPROACH 


Spinal anesthesia is used because of its action in promoting peristalsis and 
in facilitating exposure. 
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An incision is made through the abdominal wall 2 em. to the left of the 
midline, extending from the ensiform cartilage to 2 em. below the umbilicus. 
The stomach, duodenum, and other upper abdominal viscera are examined, 
noting the degree of activity of the ulcer. It is impossible to determine the 
degree of pyloric obstruction by inspection or palpation and roentgenologic 
examination must be relied upon for this information. 

The left lobe of the liver is retracted upward and to the right by means 
of a broad retractor designed for this purpose. Adequate exposure of the 
hiatus may be obtained without division of the left hepatic ligament. The 
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Fig. 3.—Left lobe of liver retracted cephalad and to right. Peritoneum over esophageal hiatus 
incised, exposing esophagus. Insert shows esophagus retracted by index finger. 
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stomach and intestines are retracted with the gloved hand and a transverse 
incision 2 to 3 em. in length is made through the peritoneum covering the 
esophageal hiatus. The left subphrenic vein, which courses transversely just 
anterior to the hiatal ring, is carefully avoided. The right index finger 
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Fig. 4.—Resection of nerve segment between ligatures. 


is inserted through the incision into the esophageal hiatus and separates the 
esophagus and vagus nerves from the adjacent mediastinal tissues. The esoph- 
agus, with the attached nerves, is then drawn into the abdomen by means of 
the flexed index finger, and an empty Penrose rubber tube is placed around 
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it for traction. At least 6 em. of the esophagus can be brought into view by 
this maneuver. The nerves are identified by palpation and inspection. Clamps 
are placed 2 em. apart on each of isolated vagus nerves and the segment be- 
tween the clamps is resected. The divided ends of the nerve are ligated with 
cotton suture. Small nerve filaments are transected without ligation. The 
resection of a segment is usually performed between 2 and 4 em. proximal to 
the hiatus, since the nerves are more integrated at this level. After division of 
the vagus nerves has been completed, the penrose tube is withdrawn and the 
esophagus is returned to its bed. The peritoneal incision over the hiatus is not 
sutured. Gastroenterostomy is performed if there is existing or anticipated 
obstruction at the pyloric ring. The abdominal wound is closed in layers, us- 
ing interrupted sutures for the fascial layers. 


Incision in 
J inner space. 


Fig. 5.—Incision in seventh interspace, left, from mid-scapular line to costochondral junction. 


THORACIC APPROACH 


Endotracheal anesthesia with nitrous oxide, oxygen, and ether is supple- 
mented with curare. The lungs are inflated at intervals of 20 minutes or less 
while the pleural cavity is open. 

An intercostal incision is made in the seventh interspace extending from 
the midscapular line to the costochondral junction. Sufficient exposure is ob- 
tained without coastal resection. Heavy gauze packs are placed between the 
blades of the rib spreader and tissues to lessen trauma. Pleural adhesions 
which may be present in the field of operation are divided and the lung is re- 
tracted upward with a sponge on holding forceps. Diaphragmatic excursions 
are inhibited with curare. A longitudinal incision 6 em, in length is made in 
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Fig. 6.—Adequate exposure without sectioning rib. Retraction of lung with sponge on holding 
forceps. Incision in mediastinal plura to expose esophagus. 
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Fig. 7.—Esophagus retracted by gauze tape; segment of vagus nerve resected between ligatures, 
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the mediastinal pleura between the pulmonary ligament and the aorta, without 
dividing the pulmonary ligament. The esophagus is separated from its bed 
by finger dissection and the nerves are identified and dealt with as described 
for the abdominal approach. The mediastinal incision is accurately closed with 
interrupted No. 60 cotton sutures. Interrupted sutures are used to unite the 
incised intercostal muscles together with the parietal pleura. Air is expelled 
from the pleural cavity by means of a watersealed catheter left in the wound 
until the last pleural suture is placed. The divided extracostal muscles and 
skin are closed in layers. 


Porivardium 


3 lert. column 


Aorta 


‘Mediastipal pleura 
Closed with colton sutures, 


Diaphragm 
Baminghawe,., 


Fig. 8.—Accurate closure of mediastinal pleura with interrupted sutures. 


POSTOPERATIVE CARE 

The postoperative care is essentially the same for both procedures. The 
patient sits on the edge of the bed on the afternoon of the day of operation and 
is gradually ambulatory from then on. Wangensteen suction is used contin- 
uously for at least three days and longer in those cases in which severe disten- 
tion persists. A surgical liquid diet is given on the fifth day and is changed 
to a surgical soft diet on the eighth day. Water, salt, vitamins and amino 
acids, sodium chloride, and glucose are given intravenously during the period 
of intubation. Small frequent feedings with a balanced diet are given as soon 
as the tube is removed. Patients with gastroenterostomy remain on a liquid 
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diet several days longer. A general diet is allowed after twelve days, but the 
patient is admonished not to overload the stomach at any one meal. 


COMPLICATIONS 


Few of the complications are common to both operations. For this reason, 
the complications will be discussed separately under each of the approaches. 


COMPLICATIONS WITH ABDOMINAL APPROACH 


All of the abdominal complications occurred among the first twelve cases 
and were principally due to faults which have been overcome by improved 
preoperative and postoperative care and improved surgical technique. 

Two patients with dehiscence of the abdominal wound and three patients 
with postoperative hernia may be grouped together for discussion. One patient 
with dehiscence, a severe asthmatic patient aged 68 years, was a known poor 
risk, but operation was imperative because of three episodes of bleeding. A 
combination of excessive handling of the intestines at operation contributing to 
distention, and an uncontrollable cough postoperatively, could well account for 
the rupture of the abdominal wound. In all of the other cases, including one 
patient aged 69 years, excessive distention, malnutrition, and cough are blamed 
for the postoperative weakness of the abdominal wall. Improvement of tech- 
nique by better relaxation, less handling of the intestines, more effective closure 
of the wound, closer attention to continuous gastric suction, and better preopera- 


tive nutrition have done away with the complication in all except the first twelve 
patients operated upon by the abdominai approach. 


TABLE I. POSTOPERATIVE COMPLICATIONS IN THIRTY PATIENTS WITH THE ABDOMINAL 
APPROACH 








COMPLICATION NUMBER OF CASES 


. Dehiscence of the abdominal wound with evisceration 
. Partial wound dehiscence 

. Postoperative hernia 

. Intestinal obstruction 

. Bronchial pneumonia (one death) 

. Phlebothrombosis with pulmonary embolism 
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Two patients developed obstruction on the seventh and twentieth post- 
operative day, respectively. This is prcbably more than a coincidence. The 
intestine appears to undergo peculiar segmental contraction in the early days 
following vagus nerve interruption, possibly due to the sudden removal of vagal 
control. Attention has been directed to this phenomenon by Alvarez.? Un- 
regulated bowel activity and distention are assumed to be the principal factors 
leading to obstruction in these eases. If this assumption is correct, closer at- 
tention to deflation by continuous gastric suction postoperatively should lessen 
its incidence. 

Distention of the stomach and intestines and elevation of the diaphragm are 
considered to have been factors in the two eases of postoperative pneumonitis. 
The patient who died, a prematurely aged individual who was considered a rel- 
atively poor risk, was overeonstricted with a tight abdominal binder, and did 
not tolerate well the presence of the gastric tube. Since then, the training of 
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the patient in swallowing and retaining the suction tube before operation has 
paid dividends in practically doing away with severe postoperative distention. 
The patient with phlebothrombosis and pulmonary embolism was heparin- 
ized as soon as the complication was discovered and he made a satisfactory re- 
covery. 
COMPLICATIONS WITH THORACIC APPROACH 


The postoperative complications with the thoracic approach are listed in 
Table II. Intercostal neuritis occurred in two patients. A segment of rib had 
been removed in one and a rib was fractured in the other at operation. Severe 
pain persisted for several months in the first, and for one week in the second. 
All of the patients with these exceptions have been remarkably free from pain 
following operation. The absence of intercostal neuritis is credited to the 
fact that most of the operations were done without costal resection. 


TABLE II. POSTOPERATIVE COMPLICATIONS IN THIRTY PATIENTS WITH THE THORACIC APPROACH 








COMPLICATION NUMBER OF CASES 
1. Intercostal neuritis 2 
2. Pleural fluid (two severe with escape of fluid through wound) 5 
3. Pneumonitis 2 








Pleural fluid accumulated in large quantity in two eases, neither of which 
progressed to empyema.. One of these patients had a large extrapleural abscess 
following the injection of Nupereaine in oil in the intercostal space. It is 


probable that the abscess together with trauma induced by dividing numerous 
dense pleural adhesions were the cause of the transudate. The practice of in- 
jecting the intercostal nerves has since been discontinued. The second patient 
had a massive accumulation of fluid in the left pleural cavity associated with 
an extensive bilateral pneumonia. Fluid in the other three cases was minimal 
and was absorbed spontaneously. 

Pneumonitis was bilateral and extensive in one of the two eases and 


moderate in the other. The more serious case was one of those described as 
developing severe hydrothorax. 

Summing up the complications, there were two cases of intestinal obstrue- 
tion with the abdominal approach and none with the thoracic, two cases of 
pneumonia with the abdominal, one resulting in death, against two eases with 
the thoracic approach. There was one case of phlebothrombosis with the ab- 
dominal approach and none with the thoracic approach. Of the complications 
peculiar to each method, there were two cases of wound dehiscence and three of 
postoperative hernia of the abdominal wall; and two eases of intercostal neuritis 
and two eases of large accumulation of serous fluid in the pleural space. 


CLINICAL RESULTS 


The period of observation in both groups of eases is too brief to make 
an evaluation of the effectiveness of vagus nerve section in healing peptic 
ulcers. However, a review of the early results will aid in making a comparison 
of the merits of the two methods. In the comments which follow, all eases in 
which there has not been complete relief are counted as failures. 





THE JOURNAL OF THORACIC SURGERY 


There was one death with the abdominal approach, due to postoperative 
pneumonitis. Fifty-six of the sixty patients undergoing vagus nerve section 
have experienced complete symptomatic relief. It should be taken into con- 
sideration that fifteen of the sixty patients had a gastroenterostomy performed 
in addition to the denervation. In four, the anastomosis was performed sub- 
sequent to vagus nerve section because of persistent pylorie obstruction. 


There were two failures with the abdominal approach. They are reported 


here. 


S. H., aged 40 years, had a vagus nerve section for treatment of a gastrojejunal stomal 
ulcer. After the operation he believed himself to be only ‘‘50 per cent relieved’’ and he 
still has frequent attacks of epigastric pain and vomiting. The acidity, which was not high 
before operation, remains unchanged. Roentgenologic examination has not been informative. 

H. C. was a patient aged 42 years. An inflammatory lesion at the junction of the 
pylorus and duodenum was found at operation. Exposure was poor and the hiatal region was 
not well visualized. The cardia of the stomach was inadvertently opened during the finger 
dissection and was closed with intestinal suture. Two nerves, supposedly the right and left 
vagus nerves, were divided, but examination for other nerve segments was unsatisfactory. 
One year after operation there had been no improvement in the patient’s condition. 


There was one failure with the thoracie approach. The case is described 
here. 

R. G., aged 36 years, began to have pain two months following discharge which was 
identical with that experienced before surgery. Studies of the insulin test and gastric 
motility indicated that vagal denervation of the stomach was incomplete. 


Thus, there are three failures in the series; two with the abdominal ap- 
proach and one with the thoracic. These are ascribed to incomplete denervation. 

One ease of erroneous diagnosis is worthy of special mention because of 
its bearing on the choice of operative approach. The patient had undergone 
a pylorie antrum resection elsewhere six weeks previously and experienced pain 
and hemorrhage following operation. Roentgenologic examination indicated a 
probable stomal ulcer but the evidence was inconclusive. Abdominal explora- 
tion revealed a localized abscess lying between the enterostomy and the trans- 
verse colon. Drainage of the abscess resulted in complete relief. Had the 
thoracic approach been used and vagotomy performed, the patient would have 
been classed as a failure, and it is even possible that a gastrojejunocolic fistula 
might have been formed. 

In our early cases the operation was so much easier to accomplish through 
the thorax that we felt it should be used except in instances of pylorie obstruc- 
tion, obscure diagnosis, malignancy either proved or suspected, or other abnor- 
malities either known or suspected. However, with more experience and im- 
provement in technique it was found that the denervation could be accom- 
plished as satisfactorily with the abdominal approach, and we now use that 
method routinely. The advantages of being able to observe the lesion and 
perform gastrojejunostomy far outweigh the difficulties inherent in the ab- 
dominal approach. 
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SUMMARY AND CONCLUSION 


This early report on the results of vagus nerve section for the treatment 
of peptic ulcer in sixty patients is concerned chiefly with determining the 
relative merits and the indications for thoracic and abdominal approaches. 
In our earliest cases the operation was easier to accomplish and the complications 
were less severe and less frequent when the operation was performed through 
the thorax. As experience increased objectionable features of the abdominal 
approach were overcome and we now perform the operation routinely through 
the abdomen because of the advantages of being able to examine the lesion and 
perform gastrojejunostomy at the same time. 

Performance of the operation of vagal denervation of the stomach should be 
preceded by a thorough acquaintance with the patterns and relative anatomy 
of the vagus nerves in the lower mediastinum. 

An analysis of the results in our sixty cases suggests that failure to ac- 
complish relief by vagus section should be ascribed to failure to perform the 
operation properly, or to faulty diagnosis. 
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EXPLORATORY T..ORACOTOMY IN THE MANAGEMENT OF 
PLEURAL EMPYEMA 


Pau W. Sancer, M.D. 
CHARLOTTE, N. C. 


HE incidence of empyema in the pleural cavity has decreased since the ad- 

vent of chemotherapy and the end of World War II. Empyema following 
lobar or lobular pneumonia is now rarely seen. Thus, empyema from hitherto 
unusual etiologic conditions is more commonly encountered in the practice of 
thoracic surgery. That which necessitates surgical treatment usually constitutes 
a complication of such conditions as bronchiectasis, trauma of the chest not 
associated with hemothorax, infected hemothorax, ruptured lung abscess, and 
ruptured subdiaphragmatie abscess, and as a consequence of tube drainage or 
too small rib resection in treating postpneumonie empyema. 

I have the greatest respect for the time-tested surgical principle of draining 
an intrapleural abscess by tube insertion or rib resection; although in dealing 
with the type of case described here, such treatment alone in my experience 
usually has been inadequate. 

Decortication of the lung has been recognized as sound management in acute, 
massive, or multiloculated pleural abscesses.1_ The mode of attack in present-day 
empyema, however, is being altered with the change in frequency of its under- 
lying cause. It is now believed that an exploratory thoracotomy is indicated in 
any case of acute or subacute empyema of the pleura that does not satisfactorily 
respond to chemotherapy, aspiration, closed drainage, and general supportive 
measures. By means of this exposure it may be determined in each individual 
ease which procedure to follow; whether decortication of the lung suffices, 
further surgery is indicated then, or surgery should be delayed for a subsequent 
operation. Illustrative cases will be presented and the problems and indications 
discussed for the surgical procedures which were chosen in each instance. 

An exporatory thoracotomy can be done with safety only if the following 
conditions are fulfilled: (1) restoration and continuance of whole blood; (2) 
administration of large amounts of penicillin or streptomycin, depending upon 
the infecting organisms; (3) the availability of a competent anesthetist. With 
these protections almost no patient is too ill to withstand pulmonary surgery. 

Each ease is individualized in its management but comments will be made 
upon a few points of procedure. The trite but so important history cannot be 
overemphasized in trying to ferret out symptoms of a chronic pulmonary ailment. 
such as productive cough and other symptoms suggestive of a pre-existing 
bronchiectasis. Roentgenograms of the chest are confined to anteroposterior and 
lateral views since stereoscopic films of the chest, in my opinion, are misleading. 

From the Surgical Service of Charlotte Memorial Hospital. 


Read (by title) at the Twenty-seventh Annual Meeting of The American Association for 
Thoracic Surgery, St. Louis, Mo., May 28, 29, and 30, 1947. 
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The chest fluid is aspirated and examined bacteriologically, preferably prior 
to antibiotic or chemotherapy. If this is not possible, para-aminobenzoie acid 
or penicillinase, respectively, is added to the culture media. 

Hematologic examinations invariably include hematocrit readings. Blood 
transfusions are given until the hematocrit reading has reached a level of 50 
or above. An intercostal tube may be placed into the empyema pocket and 
connected to a water-sealed jug resting upon the floor. 

This latter procedure, however, is merely preliminary to the definitive 
treatment which follows after the cell volume has been restored to normal and 
after bronchography and bronchoscopic examinations in certain cases have 
been made. Bronchograms of the involved side are not omitted when there 
are suspected pulmonary communications into the pleural cavity or when 
there is suspected bronchiectasis which may warrant extirpation of the lobe 
or segment involved. 

Under endotracheal anesthesia and continuous intravenous blood infusion 
an exploratory thoracotomy is undertaken. It is important that the infusion 
should be given simultaneously into two veins in order to sustain adequate 
blood volume. If the empyema is extensive, it is explored routinely through 
the fifth or sixth rib bed; otherwise, it is opened through a selected rib bed 
directly over the pocket. The pus is evacuated and decortication is carried 
out as previously described.! The lung is re-expanded if possible but when 
extensive bronchiectasis exists or when a lung abscess or malignancy is 
demonstrated, it may be advisable to delay extirpation surgery to a later date. 
In certain instances, however, it is preferable to remove the involved lung or 
segment in one operation. 


TYPICAL CASES OF EMPYEMA RESULTING FROM BRONCHIECTASIS 


CasE 1.—B. P., a white, woman patient, 21 years old, was admitted to the hospital on 
Jan. 18, 1946, with the chief complaint of a sudden onset of a severe, knifelike pain in the 
left side of the chest, of forty-eight hours’ duration, associated with chills, fever, and 
dyspnea. She had a history of having had bronchiectasis in the left lower lobe of several 
years’ duration. The diagnosis had been.established previously in another hospital. 

On examination she appeared mildly cyanotic, acutely ill, and in marked respiratory 
difficulty. The temperature was 103.6° F., pulse was 120 beats per minute, and respirations 
were 34 per minute. The trachea was grossly displaced to the right (Fig. 1, 4), the maximum 
impulse of the heartbeat was to the right of the sternum, and there was dullness throughout 
the lower left side of the chest and hyperresonance over the apex. 

A catheter was placed in the eighth left interspace in the posterior axillary line, A 
turbid fluid was drained, from which alpha streptococcus and nonhemolytie Staphylococcus 
aureus were cultured. Penicillin, 50,000 units, was administered intramuscularly every three 
hours. The hematocrit reading was 41 and the patient was given a transfusion >f 500 c.c. of 
blood. The temperature ranged from 101 to 104.6° F. The catheter did not drain satis- 
factorily and it was reinserted at another site where it also ceased to drain after a few hours. 
The patient’s condition was not improved. Bronchoscopic examination was essentially 
unrevealing. 

On the third day after admission, an exploratory thoracotomy was performed, excising 
the left sixth rib, under endotracheal anesthesia. Multiloculated empyema pockets and 
organized fibrin were found upon entering the pleural cavity. A thick capsule incarcerated 
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the entire lung. ‘The pus was evacuated and the lung was decorticated of its constricting 
sheet, after which it re-expanded satisfactorily. 

In view of the fact that the lobe had re-expanded, it was thought undesirable at this 
time to proceed with lobectomy. A No. 32 mushroom catheter was placed in the eighth left 
interspace in the posterior axillary line and connected to a water-sealed jug. The patient 
received 1,500 ¢.c. of whole blood and 1,000 ¢.c. of glucose intravenously during the operative 
procedure. Bronchoscopic aspiration was done before the patient returned to her room. 

Large doses of penicillin were continued. Ambulation was started the following day 
and the drainage tube was removed on the third postoperative day. On the fifth day the 
patient was afebrile and so remained during the subsequent stay in the hospital. She was 
discharged eleven days after the operation (Fig. 1, B). 


A. B. 


Fig. 1.—A, Note the displacement of the mediastinum to the right as air and fluid in the 
left have collapsed the left lung. B, Ten days after decortication note the re-expansion of 
the left lung, except for a small area in the apex, and normal position of the mediastinum. 


She returned three months later for lobectomy. When this was done, surprisingly few 
adhesions between the visceral and parietal pleura were found, although the lobes were firmly 
adherent. The postoperative course this time was without mishap and she was discharged 
from the hospital ten days after operation. 


Comment.—The history of pre-existing bronchiectasis and the sudden onset 
of the patient’s illness with pain, dyspnea, and toxicity caused one to 
assume that a rupture of a bronchiectatie abscess had occurred. Tube drainage 
failed to reduce the symptoms and the temperature rose to 105° F. A thoraco- 
tomy was then performed. An incarcerated lung was liberated by decortication 
and the lung was inflated. Therefore, it was thought wise to delay resection 
for a later date whereby the extent of the disease could be demonstrated more 
accurately. The lower lobe was removed three months later. The patient, now 
symptom-free, is with her soldier husband in Alaska. 
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A ease of similar clinical record was found on Dr. Edward Churchill’s 
service at the Massachusetts General Hospital. This individual was treated by 
tube drainage but a pneumothorax developed which collapsed the lung. It is 
interesting to note the lack of organized adhesions that should have prevented 
this collapse. It has been suggested that early administration of penicillin may 
have played some role in nature’s not forming normal adhesions.? However, I 
have not observed any lack of organized fibrin even though some patients had 
had large quantities of penicillin immediately after the onset of their illnesses. 

Case 2.—R. G., a 16-year-old, white female, was admitted to the hospital on Jan. 2, 
1947, with the chief complaint of chills, fever, and a persistently draining sinus in the left 
side of the chest of three months’ duration. She had a history of intermittent cough and 
fever, diagnosed as ‘‘bronchitis’’ in early infancy. Two years before admission she had 
‘‘lobar pneumonia.’’ In the fall of 1946 she had been hospitalized six weeks after a sudden 
attack of pleural pain followed by empyema, for which a rib resection drainage had been 
done. Temporary improvement had occurred, although the cough had persisted with elevation 
of temperature, and pus had continued to drain from the thoracic sinus. 

Three months later she was transferred to the chest service. At this time the tempera- 
ture was 102.4° F., pulse rate was 110 beats per minute, and respirations were 24 per minute. 
She appeared chronically ill, underweight, anemic, and apprehensive. Further examination 
showed that the trachea was in midline and that there was a lag on inspiration over the left 
side of the chest. There was signs of consolidation over the entire left side of the chest with 
the exception of the apex (Fig. 2, 4). A draining sinus in the left posterior axillary line in 
the seventh rib area was seen. Cultures from this exudate showed a mixed infection of 
alpha and gamma streptococci, N. catarrhalis, Diplococeus pneumoniae, and nonhemolytic 
Staph. aureus. 

Since the hematocrit reading was only 30, she was given 1,000 ¢.c. of citrated blood. 
Lung mapping demonstrated bronchiectatic changes in the entire left lower lobe, lingula, and 
base of upper lobe (Fig. 2, B). Penicillin aerosol (100,000 units diluted in 2 e.c. of saline 
solution) was carried out three times daily for three days. Bronchoscopically there was no 
obstruction to the left bronchus; only excessive exudate was seen. 

On the fourth day after readmission the patient was prepared for an exploratory 
thoracotomy. The old sinus tract was excised in exposing the sixth rib. The pleura was very 
thick and its cavity was divided into pockets filled with purulent exudate. The lung was 
found to be constricted by a very thick, organizing, vascular sheet of fibrin. The lung was 
freed of its imprisonment but the lobes would not re-expand due to chronic atelectasis and 
bronchiectasis. Because of this it was determined necessary to proceed with a pneumonectomy. 
Bleeding was quite a factor but the blood volume was sustained by 2,000 ¢.c. of blood flowing 
in an arm and ankle vein. At the close of this procedure the chest was thoroughly irrigated 
with large quantities of saline solution, and 100,000 units of penicillin were instilled. A No. 30 
mushroom catheter was inserted in the eighth left interspace. She withstood the operation 
well and returned to her room in good condition. The following day the hematocrit was 54. 
The customary postthoracie surgical care was given.3 

The postoperative course was uneventful and recovery was rapid. Twenty-four hours 
after operation she was out of bed and the catheter was removed eighteen hours later. At no 
time following surgery did the temperature rise above 99.6° F, She was discharged eleven 
days after operation. This patient was seen four weeks later at which time she was afebrile, 
free of cough, and had gained weight. It was expected but, peculiarly enough, not until two 
months after pneumonectomy did this patient develop signs and symptoms of pleural infection; 
but the wound was uninvolved. The pocket, which was relatively small, was successfully 
collapsed by a one-stage thoracoplasty. 





A. B. 


Fig. 2.—A, This shows an area of density on the left that reaches to the second inter- 
space anteriorly and a clear right lung with normal lung mappings. B, Semi-oblique views are 
more informative in revealing bronchiectatic changes with lipiodol in the presence of pleural 
exudate. 


A. B. 


Fig. 3—A, This film reveals an area of density that occupies the majority of the right 
pleural cavity with fluid level at the first interspace anteriorly. The remainder of the right 
chest cavity is filled with air. There is no noticeable displacement. B, This discloses satis- 
factory re-expansion of the entire right lung with an elevated diaphragm. Patient was 
symptom-free and returned to work four weeks later. 
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Comment.—Recognizing the rarity of ordinary empyema, an attempt is 
made to be alert to the unusual origin of this disease. Previously a bronchoscopic 
examination had been done but it failed to disclose any pathology. The referring 
physician surmised bronchiectasis when the cough persisted and improvement 
did not follow drainage of the empyema pocket. This ease illustrates the justifica- 
tion of using lipiodol though we take the risk of creating or aggravating pneu- 
monitis. It is also pertinent to note the extensive surgery done ‘‘through pus”’ 
without resultant acute pleural infection which may have been unwise, but it 
was felt that ‘‘our hand was ealled’’ when expansion of the lung after decortica- 
tion was unsuceessful. The criteria in determining the need for resection of the 
part involved is whether or not the lobe or segment will expand under positive 
pressure or deflate with the release of same. 

In that this youngster had already run the gamut of conservatism, it was 
felt justified to try to complete the surgery in one operation although weeks 
later the pleural space did become clinically infected. A remarkable improve- 
ment has been that of her mental attitude, which is important at the age of 16 
while entering adulthood. She is now symptomless two months after thoraco- 
plasty. 


EMPYEMA AS COMPLICATION OF SUBDIAPHRAGMATIC ABSCESS 


Case 3.—C, C., a 23-year-old former sergeant, was admitted to the hospital by ambulance 
on Oct. 31, 1946, with the chief complaint of fever and pain in the right side of the chest, 
associated with generalized malaise. He had a history of persistent diarrhea, with stools 
containing blood and mucus, of two months’ duration in 1943 while on military duty in 
Africa. With the exception of dysentery, he had no illness until approximately six weeks prior 
to admission when he suffered ‘‘an attack of pneumonia,’’ involving the right lung. He 
apparently responded well to chemotherapy for three weeks, after which he developed inter- 
mittent fever associated with ‘‘a tired, worn-out feeling.’’ Shortness of breath on exertion 
and a slight, nonproductive cough were also complaints. 

When examined, he was a well-developed white man, acutely ill, listless, and moderately 
short of breath. ‘Temperature was 102.6° F., the pulse rate was 108 beats per minute, and 
respirations were 28 per minute. The trachea was to the left since the right chest did not 
expand normally on inspiration. There were signs of air in the right apex and fluid in the 
right base. The heart was not remarkable. The left lung fields appeared clear. It was im- 
possible to palpate the liver, although there was tenderness to fist percussion in the liver 
area. The muscles were somewhat splinted in the right upper quadrant but no rebound 
tenderness was noted. No viscera or masses could be felt. The laboratory findings showed a 
red cell count of 3,800,000 per cu. mm, and a white cell count of 20,200 per cu. mm. The 
hematocrit reading was 36. 

The right side of the chest was aspirated and 500 c¢.c. of tenacious, anchovy-like material 
were withdrawn. Routine smears and cultures failed to reveal any organisms but numerous 
pus cells were found. X-ray examination of the chest, anteroposterior and lateral views, showed 
a hydropneumothorax on the right side with two fluid levels and a slight shift of the 
mediastinum to the left (Fig. 3, A). 

Whole blood, 1,000 ¢.c., was given immediately and Demerol, 50 mg., was needed re- 
peatedly for the control of pain in the chest. Further therapy consisted of 50,000 units of 
penicillin every three hours. The stools were negative for Amoeba histolytica as were the 
cultures and smears from the chest fluid. Bronchography showed no bronchiectasis or bron- 
chial communication through the diaphragm. A preoperative diagnosis was made of empyema 
resulting from a ruptured subdiaphragmatic abscess thought to have been secondary to 
abscess of the liver, questionably of amoebic origin. 
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An exploratory thoracotomy was done through the right sixth rib bed on the third day 
after admission. The pleural cavity was found to be filled with a purulent, nonodorous, pasty, 
brownish exudate. After decorticating and re-expanding the lung, no bronchopleural fistula 
could be demonstrated though the communication through the diaphragm was easily identified. 
This led to a subdiaphragmatie and liver abscess. Through another incision, a segment of the 
right eleventh rib was resected and an extrapleural communication was made into the sub- 
diaphragmatic abscess cavity into which two cigarette drains were inserted. Thereupon the 
perforation of the diaphragm was débrided and closed with interrupted silk sutures. The 
patient withstood the operation very well. The systolic pressure did not fall below 90 mm. 
Blood, 2,000 ¢.c., was given to sustain the patient during this surgery. Two large mushroom 
catheters were inserted in the chest eavity, one in the second intercostal space in the anterior 
axillary line and the other in the eighth interspace in the posterior axillary line. Suction was 
applied to the anterior catheter for a period of twenty-four hours, after which it was re- 
moved. The posterior catheter was irrigated daily for five days, then removed. 

Routine eare was followed, which in this case necessitated intercostal nerve blockings 
on three occasions. Emetine therapy was begun. On the fourth postoperative day the 
patient developed some asthmatic symptoms which were relieved by aminophylline supposi- 
tories. 

The patient was afebrile on the third postoperative day and remained so until discharge 
from the hospital fourteen days after operation. Examination two months later showed a 
satisfactory re-expansion of the right lung (Fig. 3, B). The patient returned to his duties as 
cotton mill worker nineteen days after discharge from the hospital. 


Comment.—In this individual, by having a large thoracotomy opening it 
was possible to estimate accurately the extent of the damage, decorticate the 
lung (thereby re-expanding it), and more easily drain the subdiaphragmatic 
abscess as well as close the communication between the chest and the abdomen. 
Such could not have been accomplished unless there was a large thoracotomy 
opening. Hospitalization was reduced many days as the patient returned to his 
former occupation thirty-three days after operation. 


BRONCHIAL-RENAL FISTULA 


Case 4.—E. B., a 31-year-old white housewife, was seen in consultation on her second 
admission to the hospital when she was complaining of chills, fever, and a productive, foul 
cough of six days’ duration. 

On the previous entrance two months before there had been a diagnosis of right renal 
caleulus, pyelonephrosis, and empyema in the right chest (Fig. 4, 4). She was treated with 
repeated chest aspirations, penicillin, and other supportive measures. On this regime the 
patient improved. After eighteen days she went home for further improvement preparatory 
for a kidney operation. 

The course at home was indifferent until ten days before admission, when a severe pain 
in the right shoulder region developed, associated shortly afterward with chills, fever, and 
paroxysmal attacks of coughing. The cough soon became productive with copious quantities 
of foul-smelling, reddish material. Coincidental with this the pain in the right shoulder dis- 
appeared although the chills, fever, and cough continued. The latter was made worse when 
she lay on the left side. The temperature ranged up to 104° F., pulse was 120, respirations 22, 
white blood cell count 18,000, and hematocrit 36. 

On further examination she did not appear as ill as her vital signs disclosed. There was 
a slight lag on the right on inspiration. Breath sounds were distant throughout the right side 
of the chest. The percussion note also w.3 impaired. Dullness in the right base was thought 
to be due to an elevated diaphragm. There was moderate tenderness in the kidney region but 
no tenderness over the liver could be elicited. 
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A. 


Cc. 

Fig. 4.—A, Anteroposterior view shows a 
of the right pleural cavity. } 
abscess. B, Bronchograms and injection of lipiodol into abscess cavity disclosed ‘puddling”’ 
of the opaque substance, which indicated a bronchial-renal fistula and at operation disclosed 
communication into a pylonephrotic kidney. C, Shows satisfactory clearing of the right lung 
although the diaphragm remains elevated. Four weeks after drainage of the subdiaphragmatic 
abscess and nephrectomy, the bronchial fistula had closed and patient was free of all respiratory 


symptoms, 


homogeneous blurring of the lower two-thirds 
Empyema in this instance was secondary to subdiaphragmatic 
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There was demonstrated a bronchopleural communication beneath the diaphragm as 
evidenced by the same character of fluid there obtained as the patient coughed; and by 
bronchograms and lipiodol injections it was possible to demonstrate ‘‘puddles’’ of the 
opaque substance below the diaphragm in the region of the right kidney (Fig. 4, B). 

Bacteriologically, gram-negative rods and alpha streptococci were cultured from the 
sputum and aspirated exudate. The patient was given 1,000 e.c. of whole blood prior to 
surgery. Six days after admission the eleventh and twelfth ribs were resected subperiosteally 
through which a large abscess cavity was encountered in the subdiaphragmatic area. This 
cavity was partly filled by a large, ruptured, pyelonephrotic, right kidney. After decompressing 
‘the abscess the diaphragmatic fistula could not be identified. The kidney was removed in a 
subeapsular manner.* Cigarette drains were inserted and the wound closed in anatomic 
layers. During the operation the patient received four pints of blood and 1,000 ¢.c. of glucose. 

The postoperative course was satisfactory. The temperature did not exceed 100.4° F. 
Early ambulation was started and the patient was discharged two weeks afterward with a 
small No. 14 catheter in place. Roentgenograms then showed an elevated diaphragm but 
relatively clear chest cavity. The cough had stopped and there were no symptoms suggestive 
of the bronchial fistula being open. The patient was seen again four weeks after operation 
and she was free of respiratory symptoms (Fig. 4, C). 


Comment.—Pleural infection and a diaphragmatic bronchial fistula, see. 
ondary to a pyelonephrotic kidney, cause one to respect the bizarre origin of 
present-day empyema. Would the morbidity and hospitalization have been ap- 
preciably reduced if an exploration had been made on the first admission to the 
hospital two months previously ? 


TRAUMATIC EMPYEMA 


Case 5.—F. H., a 32-year-old white man, was admitted to the hospital on Jan. 2, 


1946, because of increasing difficulty in breathing, with chills and fever of twelve days’ 
duration. He gave the story of having ‘‘been in a fight and sustained a knockout blow 
on the right chest’? some seventeen days previously. Apparently no evaluation of intra- 
thoracic involvement had been made at that time. 

At physicai examination he appeared acutely ill and rather pale. Breath sounds were 
absent, percussion note was dull over the posterior base of the right chest, and no scars were 
seen (Fig. 5, 4). Aspiration obtained a thick, turbid material that grew a mixed culture 
of cocci and bacilli. Temperature was 103° F., pulse rate 116 beats per minute, and respira- 
tions were 30 per minute. Penicillin in large doses had been given prior to admission and 
this was continued in 50,000 units every three hours. As the hematocrit reading on admission 
was 30, he was given 1,500 ¢.c. of whole blood. Repeated attempts at aspiration of the chest 
obtained a very small amount of thick pus. Temperature ranged from 101 to 105° F. The 
white blood cells numbered 21,000 per cu. mm. The urinalysis was negative. 

An exploratory thoracotomy was done on the right side with resection of the seventh 
rib. The chest cavity was filled with organizing, foul-smelling exudate. The posterior and 
lateral portions of the lower lobe were partially compressed, being held with a constricting 
sheet of exudate. This was removed, thus allowing the lung to re-expand and fill the 
previously existing empyema cavity. A No. 20 mushroom catheter was placed in the eighth 
interspace in the posterior axillary line. The patient received 2,000 e.c. of whole blood during 
the operation. Penicillin therapy was continued. 

Progress was uncomplicated. The temperature subsided on the fifth postoperative day 
to normal and so remained. The drain was removed seventy-two hours after operation. The 
patient was discharged with the lung re-expanded and in good condition on the tenth day 
after surgery (Fig. 5, B). He has remained free of respiratory symptoms to date. 


*By Dr. Roberts McKay. 





A. 


Fig. 5.—A, There is an isolated empyema pocket localized in the posterolateral region 
which was explored through the right sixth rib. The cavity was evacuated and the lung was 
decorticated. B, This shows very satisfactory re-expansion of the lung and elimination of 
the «mpyema ten days after operation. 


A. B. 


Fig. 6.—A, The right lung is obliterated, which proved to be caused by organized, foul, 
infected “hemothorax. B, Fourteen days after operation the right lung is re-expanded. The 
semi-density along the margin of the pleura is interpreted to be that of organized fibrin on 
the parietal pleura, which was not thought necessary to remove at the time of decortication. 
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Comment.—The presumptive cause of this patient’s empyema was a trau- 
matic, infected, organized hemothorax. Such being the case a bronchoscopic 
examination and bronchograms were not indicated, although at operation no 
evidence of organized hemothorax was apparent. Here we were dealing with a 
localized empyema pocket and by making the incision longer and excising 
slightly more rib than usual, the cavity was emptied of its pus. Under visualiza- 
tion, with adequate exposure the lung was decorticated and re-expanded, which 
allowed the cavity to be filled with a useful, healthy lung. The intercostal tube 
was removed three days after operation. The patient was discharged on the 
tenth postoperative day. This is in contrast to the usual way of treating 
empyema pockets, that is, insertion of a tube or resection of a small segment of a 
rib. The majority do recover, but such a patient treated by the latter method 
usually remains in the hospital more than two weeks with uncomfortable drainage 
of pus from the tube or sinus. Furthermore, daily dressings are always neces- 
sary. Aside from the economical, physical, and mental considerations, it seems 
to be false conservatism to prefer an inadequate exploration of these empyema 
cavities. In short, it is felt that this case gives support to the theory that more 
extensive surgery in individuals with large or even small empyema cavities is 
actually the conservative measure. 


INFECTED ORGANIZED HEMOTHORAX 
The next two cases represent clear-cut problems. 


Case 6.—C. S., a 48-year-old, white woman, was admitted to the hospital on Feb. 25, 
1946, complaining of pain in the anterior right part of the chest following a stab wound 


weeks previously. The patient was slightly dyspneic and the temperature ranged from 


three 
She was 


101.6 to 104.6° F. The pulse was rapid, around 112 to 120 beats per minute. 
anemic, with a red blood count of 2,900,000 cells per cu. mm. and a hematocrit reading of 31. 
Pertinent findings of the right chest were dullness to percussion and absence of breath 
sounds (Fig. 6, 4). A thoracentesis yielded a dark, thick, bloody fluid which was negative on 
smear, although it had a putrid odor. No organisms, however, were grown on culture. 


Penicillin had been given previously. It was reinstituted and she was given 1,200 ¢.c. of whole 


blood. 

On the second day after admission, an exploratory thoracotomy was done through the 
right sixth rib and there the chest was found:to be filled with an odorous, organized, 
infected hemothorax. The lung was decorticated and allowed to re-expand. A No. 32 
catheter was placed in the eighth interspace and connected to a water-sealed jug. The patient 
had an uneventful postoperative course and was out of bed twenty-four hours after operation. 
She was afebrile on the fifth postoperative day. Ten days after operation the patient was 
discharged (Fig. 6, B). She returned to her work as a seamstress three weeks later and has 


remained well since that time. 


Case 7.—W. M., a Negro man, 40 years old, was admitted to the hospital on Feb. 
10, 1946. He gave a history that approximately nineteen days previously he had been stabbed 
from behind by an unknown assailant. There had been shortness of breath immediately and 
profuse bleeding. The wound had been sutured eight hours later in a distant hospital. Pre- 
sumably the wound did suck. The patient’s physician aspirated 1,500 ¢.c. of blood from the 
left side of the chest, and in subsequent aspirations 600 ¢.c. and 1,000 ¢.c. were drawn on 
successive days. After that no further fluid was obtained and he was given no supportive 
blood, although he did receive penicillin. For nineteen days the patient remained short of 
breath. Chills and an elevation of temperature which ranged around 104° F, developed. 
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When admitted to our hospital he was poorly nourished, pale, dyspneic, and perspiring 
freely. The trachea was in the midline. The chest was symmetrical with a definite lag on 
the left. The right lung field was relatively clear. The left was dull to percussion over its 
entirety. The abdomen was peculiarly spastic and tender in the left upper quadrant; how- 
ever, there was no rebound tenderness. The hematocrit reading was 28. Hemolytic staphy- 
lococeus and Bacillus coli were cultured from the aspirated fluid. X-rays of the chest (Fig. 
7, 4) showed homogeneous density over the entire left lung field, The lateral film showed 
air anteriorly and a fluid level posteriorly. Aspiration obtained 1,500 ¢.c. of air and only 
500 ec. of purulent, offensive, bloody material were drawn from the left posterior eighth 
interspace. ° 

The patient was given 1,000 ¢.c. of blood preoperatively and prepared for an explora- 
tory thoracotomy which was done two days afterward through a section of the left sixth 
rib. The lung was encased and the thoracic cavity filled with an organized, infected hemo- 
thorax. Decortication was carried out in the usual manner. Bleeding was quite annoying. 
The patient was supported on 1,500 ¢.c. of blood and 1,000 ¢.c. of plasma. Two catheters 
were used, one in the anterior second interspace and one in the posterior axillary line in the 
eighth interspace. 

He had an uneventful postoperative course and was allowed out of bed on the second 
day. The catheters were removed on the second and fourth days, respectively, after the 
operation. He was afebrile forty-eight hours postoperatively and so remained until discharge 
eight days after surgery (Fig. 7, B). He returned to his occupation as a chauffeur three 
weeks after leaving the hospital. 


Comment.—These two cases are typical of the badly infected, organized 
hemothorax which notably is the type that experience in World War IT taught 
us could be decorticated with impunity’; otherwise the patient would likely 
become a pulmonary cripple unless the lung was freed, thus allowing it to re- 


expand and fill the pleural cavity. It is a matter of record that these soldier 
patients, for the most part, were readily restored to useful military duty within 
a period of a few weeks. 


PNEUMOPYOTHORAX AS RESULT OF INADEQUATE SURGERY IN 
POSTPNEUMONIC EMPYEMA 


Case 8.—J. M., a 40-year-old, colored man, was seen at the hospital in October, 1946. 
The chief complaint was a productive, foul cough, ‘‘lung abscess,’’ anc an abdominal hernia 
of ten months’ duration. He gave a story of having had a ‘‘gall bladder operation’’ ten 
months previously. During this stay in the hospital he developed pain in the left chest, 
shortness of breath, and an elevation of temperature. A diagnosis of pneumonia on the left 
side, complicated by empyema, was made. The old record showed that the chest cavity was 
drained by rib resection and insertion of a tube, but his shortness of breath and pain in the 
chest with drainage of excessive pus, chills, and fever continued after discharge from the 
hospital. Soon after going home he developed a large postoperative hernia in the right upper 
rectus incision. 

Upon examination he was found to be a poorly nourished, colored man who sat propped 
up in bed, continuously holding the sputum cup because the cough was most persistent. The 
mediastinum and trachea were displaced to the right. He did not use the left side in breath- 
ing. There were three sinus tracts in the left axillary draining very putrid-smelling, creamy 
exudate. As he coughed, large quantities of this offensive drainage spewed through these 
sinuses. Merely by compression of the chest and leaning to the left, the patient drained 
approximately 500 ¢.c. of such exudative substance. 

The left lung was virtually obliterated. The left apex was filled with air and the base 
with findings of fluid (Fig. 8, 4). There was a shift of the mediastinum to the right and 
increased peribronchial shadows in the right base. Another pertinent finding was a large, 
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B. 


Fig. 7.—A, This film shows a homogeneous density over the entire left lung field. B, 
Eight days after an exploratory thoracotomy, when the pus was evacuated and decortication 
effected, it is noted that the lung has completely re-expanded and there is no residual fluid 
in the pleural cavity. 


A. B. 


Fig. 8.—A, Air and fluid have completely compressed the left lung and displaced the 
mediastinum to the right. B, This film, made seven weeks after operation, demonstrates a 
re-expanded left lung and elevated diaphragm. 
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protruding herniation through the right reetus incision, Viscera and peristaltic movements 
could be felt and seen through a thin skin that was the only protection of the abdominal 
cavity. The mass, however, was reducible as nothing else abnormal was detected in the 
abdomen. 

Penicillin therapy was given intramuscularly and by inhalation. Since the hematocrit 
reading was only 24, the patient received four transfusions. The hematocrit reading then 
rose to 51 (it is interesting that the first 1,000 e.c. of blood raised the hemoglobin, red blood 
cells, and hematocrit appreciably little). Lung mappings did not disclose any broncho- 
pleural communication although it was certain such existed. Bronchoscopic examination un- 
covered excessive, odorous exudate coming from the left main stem bronchus which appeared 
compressed. 


Five days after entrance into the hospital a thoracotomy was performed. The left sixth 
rib was excised along with the draining sinuses in this region. A portion of the seventh rib 
posteriorly also was removed. Upon entering the pleural cavity through a very thick pleura, 
it was found that the diaphragm was elevated and fixed. The purulent material was all 
aspirated. It was estimated that some 1,800 ¢.c. of exudative clumps of fibrin were evacuated. 
The lung was tenaciously bound down by a thick, organized capsule. This was carefully and 
laboriously removed. Bleeding was extensive but the lung re-expanded about 85 per cent of 
its normal extent. It was impossible to identify a bronchial fistula, which undoubtedly was 
there. During the operation the patient received 2,000 ¢.c..of whole blood and 1,000 e.e. 
of normal saline solution. A No. 26 French catheter in the second anterior intercostal space 
ceased to bubble on the third postoperative day and was removed. The posterior one, how- 
ever, was left in place for seven days. 

Ten days after operation, the ventral hernia was repaired with silk under general 
anesthesia and the postoperative course for this was satisfactory until twelve days afterward, 
when he developed an abscess in the incision of the repaired abdominal hernia. This com- 
plication prolonged the hospitalization another fifteen days. Two months later (Fig. 8, B) 
the patient was making his own living, working in an office. 


Comment.—This case exemplifies an individual who, after ten months of 
suffering from a debilitating illness and with the inconvenience of pus con- 
tinuously draining from his side, was rehabilitated by decortication. It is only 
fair to speculate that such a case could have withstood this same procedure 
originally, when the treatment of the empyema was inadequate for which reason 
it is felt that there is a place for exploratory thoracotomy in eases that do not 
readily react to conservative measures. Regardless of the size of the empyema, 
it seems that the patient should be given the advantage of an exploration for 
decortication, lobectomy, or pneumonectomy as the underlying condition may 
warrant. In some eases, however, it is prudent to delay any extirpative surgery 
for a later date. 

SUMMARY 


1. The incidence of empyema secondary to lobar and lobular pneumonia is 
now less frequent than empyema secondary to heretofore uncommon etiologic 
factors, such as ruptured bronchiectatie abscess, infected hemothorax, ruptured 
subdiaphragmatie abscess, traumatic empyema, ruptured pulmonary abscess as- 
sociated with or without malignancy, and as a consequence of inadequate surgery 
for postpneumonie empyema. 

2. The advantages of an exploratory thoracotomy in cases of empyema that 
do not satisfactorily respond to conservative therapy are emphasized. 

3. The rationale of early decortication in empyema thoracis is reaffirmed. 
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4. This radical attack is justified only after (a) preoperative studies for 
the underlying pathology have been exhaustive; (b) the hematocrit reading is 
50 or above with ample blood available for the operation; (¢) penicillin, 50,000 
units every three hours, or streptomyein, 2 Gm. daily, has been given pre- and 
postoperatively ; (d) a competent anesthetist trained in endotracheal anesthesia 
is assured, which is one of the most important factors. 

5. Representative case reports are given in an attempt to establish the 
indications for thoracie exploration, which in reality is conservative, by reducing 
the morbidity and preventing economical and psychologic bankruptcy. 

6. In this series of pleural empyema there have been no deaths, and all have 
been fully rehabilitated in a relatively short time. 


CONCLUSION 


After intelligent conservative measures, it is my opinion that an explora- 
tory thoracotomy is the treatment of choice in present-day pleural empyema, 
otherwise we are apt to be temporizing. If one chooses not to explore these 
cavities one must willingly accept the likely consequences of a long morbidity 
superimposed on the inconvenience of a drainage tube or a sinus tract that 
necessitates much care. It must be borne in mind that the compressed lung may 
never completely re-expand unless decortication is carried out. It is agreed, 
however, that in some incidences this is merely treating the effect of the under- 
lying cause. Therefore, in certain individual cases, as with these, it may be 


expedient to extirpate the cause while treating the effect. Such decisions, though, 
are a matter of surgical judgment and cannot be determined by a slide rule. 
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STRANGULATION OF THE STOMACH AND TRAUMATIC 
DIAPHRAGMATIC HERNIA 


Davip J. DuGANn, M.D. (By INVITATION), AND 
Pau C. Samson, M.D. 
OAKLAND, CALIF. 


HE majority of patients presenting a traumatic diaphragmatic hernia are 

relatively free of symptoms referable either to the respiratory or gastro- 
intestinal systems. As a rule these individuals do not have the ulcer complaints 
and dietary discomforts which are characteristic of congenital or hiatal hernias. 
Diagnosis of the traumatie type is for the most part suspected on a routine chest 
film following a history of left-sided trauma, and confirmation is obtained by 
barium study of the gastrointestinal tract. Surgical repair of the diaphragm 
with the replacement of the abdominal contents is strongly recommended in the 
traumatic cases in particular, as the results are so satisfactory, and because of 
the danger of strangulation of the eviscerated bowel in the untreated cases. A 
review of the literature reveals that strangulation in an abnormal diaphragmatic 
opening due to trauma does not oceur commonly, but when it does develop is of 
sufficient gravity to justify the over-all recommendation of surgery before such 
a complication occurs. For this reason it is felt that our cases are of interest 
both in their similarity and progress. 

Two cases of traumatic diaphragmatic hernia with acute strangulation of 
the stomach are presented. In both instances the diagnosis was made preopera- 
tively, surgical treatment was performed transthoracically, the stomach was the 
only abdominal viscus involved, and successful repair was obtained. Both cases 
oceurred in young men in the military service, and were brought about follow- 
ing dietary indiscretion. In neither patient had the diagnosis of hernia been 
made prior to the acute illness. It is our purpose briefly to present the history, 
physieal findings, and progress in these two cases with a review of the literature 
and reported cases to date. 

Case 1.—This 24-year-old Mexican soldier was admitted to the 73rd Evacuation Hos- 
pital in Los Angeles on July 4, 1942, and shortly thereafter was transferred to Hoff Gen- 
eral Hospital with the diagnosis of left traumatic diaphragmatic hernia. The history re- 
vealed that on July 3, 1942, following a long convoy ride and several glasses of beer, he be- 
came nauseated, vomited, and complained of sharp pains in the left lower chest and upper 
abdomen radiating to the left shoulder. This pain increased following vomiting and deep 
breathing. The past history was not contributory with the exception that on Oct, 14, 1940, 
he received a stab wound in the lower left thorax for which he was hospitalized in the Los 
Angeles County Hospital for about four days, following which he developed the sole com- 
plaint of considerable gas which was unaltered by food. The period of discomfort lasted 
nine or ten days and thereafter subsided completely. At the time of the hospitalization in 1940 
no roentgen studies were taken. During the interval between the stabbing and the present 
illness there were occasional brief episodes of anorexia and nausea, but no vomiting. The 
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Fig. 1.—Upright chest roentgenogram taken on admission showing herniated viscus with 
gestion of thickening of stomach wall. 


Fig. 2.—Barium swallow demonstrating complete obstruction at lower esophagus. 





DUGAN AND SAMSON: STRANGULATION OF STOMACH AND TRAUMATIC HERNIA 773 


pertinent physical findings on July 4 were an old stab wound scar in the ninth interspace on 
the left side of the chest in the posterior axillary line; slight diminution of expansion of the 
left lower part of the chest; and impaired resonance and dullness to percussion over the 
anterior lower left chest with flatness in the posterior area. There was moderate tenderness 
to palpation in the left upper abdomen, but no evidence of rigidity or peritoneal rebound 
tenderness. On the day of admission, July 4, 1942, an upright roentgenogram of the chest 
showed what appeared to be a hollow viscus, most likely stomach, in the left pleural cavity 
(Figs. 1 and 2). A barium swallow taken at the same time showed complete obstruction at 
the lower end of the esophagus (Fig. 3). The diagnosis of complete obstruction having been 
established the patient was prepared for surgery. Using a posterolateral approach the left 
chest was opened through the bed of the eighth rib. On entering the pleural cavity a large 
blue-black mass was immediately encountered which was apparently hollow viseus under 
great tension. This extended upward into the pleural cavity for approximately 25 em. Rib 


Fig. 3.—Upright chest roentgenogram taken three days following surgical repair of hernia. 


spreaders were introduced and 250 e¢.c. of thin serosanguineous fluid having a definite musty 
odor was removed from the left pleural cavity. Careful exploration revealed that the mass 
described was strangulated stomach. No other organ was present in the thoracic cavity. 
Apparently the stoma of the ruptured diaphragm was relatively small and lay just mesial to 
the dome. Decompression of the stomach was attempted by having an assistant pass a 
stomach tube, and after considerable difficulty a large Ewald tube was passed beyond the 
hiatus into the stomach proper and aspiration of a large amount of foul thick bloody fluid 
and gas was effected. With the stomach collapsed it was apparent that the wall was con- 
siderably thickened and a Y-shaped incision in the diaphragm was necessary in order to re- 
turn the organ to the abdominal cavity. This accomplished, the ribs were temporarily ap- 
proximated and the lung re-expanded. At this time the patient’s condition was very poor 
and a transfusion was commenced. The condition improved somewhat and the stomach was 
again brought into the pleural cavity. Careful examination indicated a slight change of 
color of the stomach wall with more of a purplish hue except in several small areas. Whether 
or not the organ was viable could not be determined accurately, but it was obvious that any 
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attempt to do a resection would undoubtedly result in a fatality on the operating table. Fol- 
lowing a fifteen-minute application of hot packs there was a further change in the color of the 
stomach wall and it seemed definitely improved. The organ was replaced into the abdomen 
without further manipulation and the chest was rapidly closed after crushing the phrenic 
nerve just below the pericardium. The chest was closed in layers without drainage. <A 
roentgenogram of the chest taken three days following surgery showed complete re-expan- 
sion of the left lung and an elevated left diaphragm. Recovery was uneventful except for a 
high degree of atony of the stomach which occurred immediately following surgery. This 
complication was followed closely by gastroscopy and roentgenograms and improved slowly to 
the point of complete recovery within six months when the patient was returned to full duty. 


CASE 2.—This 28-year-old soldier was admitted to Fitzsimmons Hospital on Jan. 26, 
1946, having been ill approximately two weeks. Eighteen months before he had received a 
bayonet wound of the left lower chest and was hospitalized for three weeks. Roentgen studies 
of the chest were taken at the time of the injury and were not available for comparison, but 
according to the patient no active treatment was necessary and he recovered rapidly without 
residual symptoms. He remained well until fourteen days prior to admission when, follow- 
ing the ingestion of a heavy meal, he became nauseated. The patient had no acute pain, but 
the nausea continued and he had intermittent vomiting attacks from then until admission to 
the hospital. He had been unable to take food of any kind for three days and the tempera- 
ture was slightly elevated during the twenty-four hours prior to admission. On entry the pa- 
tient had a temperature of 101.2° F., pulse 118, and respirations 24. He was complaining of 
severe epigastric pain which had commenced four hours previously and was accentuated on 
deep breathing. Flat films of the chest revealed herniation of the stomach, and barium 
studies showed complete obstruction. After fortifying the patient with intravenous fluids a 
left thoracotomy was performed. On entering the pleural cavity approximately 100 e.c. of 
clear amber fiuid was encountered. The upper third of the stomach was in the pleural cavity 
and the fundie portion was rather densely adherent to the left lower lobe. The stomach wall 
was slightly hyperemic, but there was no evidence of serious interference with circulation. 
After enlarging the opening of the diaphragm the stomach regained its normal color promptly, 
was returned to the abdominal cavity, and repair was accomplished. The patient made a 
satisfactory recovery and was returned to full duty. 


While these two cases bear a definite similarity to each other there are 
certain points on which there is considerable difference. Both individuals had 
practically the identical portions of the stomach involved, yet Case 1 was 
of shorter duration and represented a far more urgent surgical emergency. Case 
2, as evidenced by the adhesions of the fundus to the left lower lobe, was 
probably slower in developing obstruction and the edema at the hiatal ring con- 
tributed to the general constriction. It is not without the realm of possibility 
that spontaneous reduction of the stomach might have recurred in the second case 
if surgery had been delayed, but such a development would have been most 
remarkable and certainly not to be relied upon. There is no doubt that surgery 
was a life-saving measure in the ease of the individual first described, inasmuch 
as even manual reduction of the strangulation at the operating table was a 
difficult procedure. 

Much has been written during the past several years on the general subject 
of diaphragmatic hernia, particularly with regard to the mechanics and physi- 
ology involved. In 1934 Hedblom’ reported 1,408 cases of diaphragmatic hernia, 
mostly collected from the literature, of which 821 were congenital and 587 
traumatic in type. In reviewing the literature on the subject of acute strangula- 
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tion of the stomach, one is impressed with the few reports concerning this com- 
plication. This is evidenced by the fact that there have been but four cases 
reported in which the stomach has been the strangulated organ. The first case 
report? concerned a 25-year-old psychotic man who stabbed himself in the left 
side of the chest in 1920. Nothing remarkable occurred then or for the follow- 
ing few years other than a lack of appetite, which was felt due to his psychotic 
nature. In 1924, four years following the stab wound, the patient first showed 
signs of complete obstruction as evidenced by vomiting, fever, and general 
malaise. After a short period of observation the diagnosis of a strangulated 
stomach and a diaphragmatic hernia was made and a laparotomy was performed. 
An enormously dilated stomach was found herniated through a small opening in 
the left diaphragm, and trocar aspiration of the stomach was performed before 
it could be returned to the abdominal cavity. The patient did poorly immediately 
following surgery and died on the first postoperative day. 


The second ease showing definite involvement of the stomach in a hernia of 
this nature was reported by Wright.* This patient was a 52-year-old woman 
admitted to the hospital with acute epigastric pain of sudden onset four days 
previously. The history revealed that she had suffered a severe blow to the 
upper abdominal region nine months before, but had experienced no difficulty 
since that time. On admission to the hospital she complained of severe pain in 
the left shoulder, and in order to breathe she had to sit up and lean forward. 
The diagnosis of intestinal obstruction was made and a laparotomy disclosed the 
stomach, spleen, and omentum incarcerated in a left diaphragmatic hernia. Re- 
duction was accomplished, and the stomach was purplish, but appeared viable. 
The hernia was repaired and the patient died two hours following surgery. 

The third case, appearing in the Spanish literature,t was reviewed by 
DeBakey. Here the author reported a strangulated diaphragmatie hernia in 
which the stomach was the only organ involved. Diagnosis was made preopera- 
tively from roentgenograms showing a gaseous circle with a liquid level above 
the left half of the diaphragm. The onset was sudden two days before admission 
followed by a few hours of sudden continuous pain in the upper left abdomen 
and at the base of the left thorax with considerable respiratory distress. Three 
years before admission the patient had had a repair of the left strangulated 
diaphragmatic hernia. Left thoracotomy was performed on both occasions and 
the stomach containing diaphragmatic hernia was reduced with excellent results. 
This is the only case on record in which both strangulated hernias were success- 
fully treated. 


The fourth case report® described a 37-year-old man who was admitted 
to the hospital complaining of severe abdominal pain. Physical findings re- 
vealed a left pleural effusion which needle aspiration proved to be bloody in 
character. Under supportive treatment the patient died in forty-eight hours, 
and post-mortem examination revealed a left diaphragmatic hernia with 
strangulation of the stomach and omentum and a large quantity of bloody 
fluid in the left pleural space. The stomach was gangrenous throughout the 
upper third. No history of previous chest or upper abdominal injury was 
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given, but from the description of the diaphragmatic opening the supposition 
that the opening was traumatic in nature is probably justified. The authors 
quoted a statement by Knaggs made in 1904 with regard to the mechanism or 
physiology concerned in strangulation of the stomach which seems worthy of 
repetition even more than forty years later: ‘‘The ulceration that oceurs in 
strangulation of the stomach seems to be different from ulceration and strangu- 
lation of the intestine. In the latter it begins in the mucous membrane surface 
and extends to the outer coats. In the ease of the stomach the available evi- 
dence points to extreme distension, producing splits through the integrity of 
the sodden and rotten mucous membrane. Further ulceration does not appear 
to have been noted at the seat of constriction, the most common place for it in 
the intestine.’’ 

In considering the four cases reported, there are several factors which seem 
significant. There are doubtless other cases of this general nature which are 
not listed in the available records. Mortality for this series is 75 per cent. Three 
patients were treated by surgery and one was given supportive therapy. The 
one not operated upon died within two days after coming under observation 
and showed a gangrenous stomach at post-mortem examination. The sole sur- 
viving patient was most unusual in that a strangulated diaphragmatic hernia 
was repaired on one occasion only to be followed by a recurrence of the exact 
mechanism three years later. In both instances suecessful repair was accom- 
plished through a transthoracic approach. It is not so stated, but it is doubt- 
ful that serious interference in blood supply of the stomach was present on 
either occasion. The only patient operated upon who showed definite evidence 
of circulatory disturbance at surgery died. This patient was actually ill for 
four days and was operated on by the abdominal approach. In the third fatal 
ease? the patient had been acutely ill for ten days prior to laparotomy, which 
may have contributed to the shock of surgery and fatal result. 

It is not the purpose of this paper to cite two isolated cases of traumatic 
diaphragmatic hernia with acute strangulation of the stomach as therapeutic 
triumphs. The operation in itself is not unusual nor technically difficult and 
the importance of considering the subject lies in the recognition of the defect 
and its surgical correction before strangulation occurs. Once the diagnosis of 
a traumatie diaphragmatic hernia has been made, surgical repair should be 
performed even though the patient is entirely free of symptoms. In the quies- 
cent type, reduction of the hernia at operation is usually a simple procedure and 
the repair of the diaphragmatic opening relatively easy. The statistical evidence 
of acute strangulation in hernia in this location is extremely difficult to esti- 
mate, largely due to the fact that undoubtedly many eases of this type are 
never diagnosed, probably on account of their lack of symptomatology, and hence 
are never observed. This would further indicate that it is only the occasional 
ease which goes on to strangulation. In spite of the obviously small percentage 
of eases which eventually require emergency surgery for a _ strangulated 
abdominal viseus, even such a rare occurrence justifies routine repair of all 
such abnormalities as soon as the diagnosis is established. 
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SUMMARY AND CONCLUSIONS 


1. Two eases of acute strangulation of the stomach and traumatie dia- 
phragmatie hernia occurring in the military service are presented. Successful 
results were accomplished by prompt transthoracic reduction and repair of the 
defects. 

2. A review of the available literature on the subject is given. Four similar 
eases have been reported with the mortality of 75 per cent. 

3. All traumatic diaphragmatic hernias should be repaired as soon as the 
diagnosis is made and certainly before signs of obstruction occur. 

4. The transthoracic approach is the method of choice in the repair of 
hernias of this type. 
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TRAUMATIC CHYLOTHORAX 


A REVIEW OF THE LITERATURE AND REPORT OF A CASE TREATED BY 
MEDIASTINAL LIGATION OF THE THORACIC DUCT 


R. Starr Lampson, M.D. (By INVITATION) 
HARTFORD, CONN. 


- genaanee to the thoracic duct in the chest and the ensuing escape of chyle into 
the free pleural space constitutes a grave catastrophe in which there is scarce- 
ly an even chance of recovery. The seriousness, the rarity, and the fascination 
of this condition have led to the sporadic reporting of cases by many observers 
with diverse opinions and speculations concerning the management of the prob- 
lem. Most of the therapeutic measures have followed the hope that spontaneous 
closure would occur and have in general been supportive in character. Ligation 
of the duct in the chest has been mentioned as physiologically feasible but has 
not been successfully carried out as a part of therapy. The purpose of this paper 
is to present a case of traumatic chylothorax with recovery following trans- 
pleural mediastinal ligation of the thoracic duct. 

The thoracic duct is a thin tenuous structure which courses from the cis- 
terna chyli upward along the vertebrae in front of the right intercostal vessels 
and behind the esophagus to the upper mediastinum where it diverges to the 
left to pass behind and above the great arteries in the neck to empty into the 
subclavian vein at its junction with the left jugular vein. Lee,’ with meticulous 
care, has demonstrated that there are many small collateral branches which are 
in conjunction with the main duct and that some of these communicate by small 
filaments with the lumbar, intercostal, and azygos veins. This anatomic obser- 
vation has been further substantiated by the experience of surgeons? '° who 
have ligated the thoracic duct in the neck with impunity and by investi- 
gators’ ®* who have oceluded it in animals without deleterious effect. The 
thoracic duct and its tributaries serve as the channel through which chyle is 
carried from the digestive system to the venous circulation. Histologic study of 
the duct shows that in its wall there are fibers of smooth muscle® and it has been 
indicated that rhythmic contractions of these fibers help to propel the chyle up- 
ward along the duct. The changes in the intrathoracic pressure with respiration 
and the accumulation of chyle in the cisterna chyli are also most important 
factors in its flow. Under normal conditions the pressure in the duct is very 
small but it has been observed that after ligation it can reach 35 em.°® of water. 
The rate of flow and the volume carried are dependent, within a certain range, 
upon the amount and character of the oral intake of the individual. It has been 
estimated that the flow of chyle in man varies between .38 and 3.9 ¢.c.%° per 
minute or.60 to 190 ¢.c.* per hour, or approximately 2 liters a day. 

From the Surgical Service and the Chest Group of the Hartford Hospital. 
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Chylothorax is by definition the condition which results when chyle accum- 
ulates in the free pleural space. This occurs in the presence of serious and fre- 
quently fatal disease such as venous obstruction to the superier vena cava, 
lymphatic block in filariasis, erosion of the duct or its radicals by malignant neo- 
plasm, or tuberculosis." The eseape of chyle from trauma, which may be direct 
or indirect, constitutes the main theme of this paper. 

When chylothorax develops following direct laceration which severs the 
duct as in bullet wounds,* !* 2% *! surgical accidents'® 2* 27 7° and fractures of 
adjacent vertebrae,”° or following indirect injury which tears it by concussion, 
or traction from externa! blows’ '* *° or even coughing, there is always a latent 
period before symptoms appear. This interval is usually three to seven days 
but may be as long as months.'* *> The delay is the time required for the chyle 
to escape from the extrapleural mediastinum into the pleural space and fill it 
to the point where the volume of fluid embarrasses respiration and causes dis- 
tress. In some instances, this alteration of respiratory physiology will precipi- 
tate cardiovascular collapse and shock which will respond to thoracentesis.'* *° 
In patients in whom the condition has been of long duration, accompanied by 
frequent thoracenteses, hypoproteinemia, weight loss, and inanition are marked 
due to failure of essential products of nutrition to enter the circulation. 

The diagnosis of chylous effusion is established by the character of the 
pleural fluid. Chyle is a milky, thin fluid with a specifie gravity of 1.010 to 
1,021, and alkaline in reaction. It contains lipoid substances which are stained 
by sudan III. The values for electrolytes, protein, sugar, and cholesterol in 
chyle approximate those of the serum but are subject to wider variations which 
may be a direct reflection of the diet.’° Chyle is a vehicle for the mobilization 
of proteins which, in the presence of hemorrhage, are redistributed and made 
available for essential functions.* Chyle is bacteriostatic as demonstrated by the 
low incidence of empyema and by the many sterile cultures after repeated 
thoracenteses in the reported cases. This has been substantiated in the Hall- 
Wilson Laboratory of the Hartford Hospital where cultures of Eschericha coli 
and Staphylococcus aureus failed to multiply in pure chyle. Table I indicates 
the results of these observations. Table II records the values for some of the 
constituents of chyle as well as the corresponding blood levels. It also indicates 
the date and amount of the various chest taps. 

Traumatic chylothofax is an extremely unusual disease, and there are only 
sixty-nine cases of it 1:corded in the accessible literature. Shackelford and 
Fisher’? in 1938 reported two cases and presented in tabular form a very 
excellent summary of thirty-nine other cases previously recorded in the litera- 
ture. Eleven incomplete reports were discarded due to the lack of detailed 
description. Since their paper, seventeen additional cases have been reported, 
and they are summarized in Table III, making a grand total of sixty-nine. The 
therapeutic results for the series of fifty-eight cases which could be analyzed 
show a gross mortality rate of about 45 per cent and are given in Table IV. 
The ages ranged from 9 to 62 years; forty-seven were males, and eleven females. 
This is to be expected in a traumatic disease. 
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TABLE IV. SUMMARY OF THERAPEUTIC RESULTS IN FIFTY-EIGHT CASES ANALYZED IN THE 
LITERATURE 








RECOVERED DIED UNKNOWN 
Total of fifty-eight cases 31 (58%) 26 (45%) 1 (2%) 
Nonoperative therapy 22 19 a 
Rib resection 6 4 
Cervical ligation 2 
Phrenic erushing 1 u 
Posterior drainage a 
Posterior ligation 1 








The most striking feature in the management of these patients is the multi- 
tude of ingenious suggestions which have been considered or executed in the 
treatment. Frequent thoracenteses for the relief of respiratory distress have 
been almost universally used. Pneumothorax for the purpose of discouraging 
the flow of chyle has been done without great success. Instillation of sterile 
broth?® and irrigations with azochloramid'® and other substances”! to stimulate 
fibrinous reaction have been resorted to with some benefit. The phrenic nerve 
was crushed twice with doubtful success.?* *° The intravenous’ or intrasternal?® 
injection of chyle has been done with benefit, but in one instance in the Hartford 
Hospital it resulted in sudden death from anaphylactic shock.?’ The intravenous 
administration of chyle is not safe even though it has been accomplished success- 
fully. Restricted diets low in fluids, fat, and protein have had beneficial results 
in reducing the production and flow of chyle. Rib resections’? have been done to 
establish an external chylous fistula, and also under the mistaken diagnosis of 
empyema. Surgical drainage of the mediastinum through the posterior approach 
has been attempted’ with the thought that a free external flow of inspissated 
chyle would encourage healing of the rupture in the duct. These methods have 
been instituted in the hope that spontaneous closure of the mediastinal sinus 
would occur. Direct injury to the thoracic duct in the neck has resulted in 
external chylous fistula’? or in chylothorax.*:'* Both of these conditions have 
been controlled by ligation of the cervical thoracie duct. Retropleural ligation 
of the thoracic duct for the control of chylothorax resulting from a surgical 
accident during a bilateral splanchnicectomy has been done without success.?® 

When conservative measures fail, and it becomes clear that spontaneous 
repair and closure are unlikely, then one is justified in risking a direct attack 
through the chest at or below the site of the rupture with the intent to ligate 
the duct low in the mediastinum. The case which is presented in this paper 
establishes the fact that low ligation of the thoracic duct is a feasible procedure. 
The chylothorax promptly ceased and the patient has remained free from it 
for over one year. 


CASE REPORT 


Mrs. 8. 8. (Hartford Hospital, No. 530-622), a 35-year-old married machine operator at 
a soap factory, came to the outpatient department on Jan. 22, 1946, with a chief complaint 
of shortness of breath. Two months before, while visiting in Maine, she developed a respira- 
tory infection which was thought to have been a mild pneumonia and which was accompanied 
by very severe paroxysms of coughing productive of a moderate amount of sputum: The 
patient was confined to bed for one week under medical care but was not hospitalized. Fol- 
lowing this acute episode she was never entirely well. A chronic, nonproductive cough 
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persisted, and shortness of breath was experienced when walking or climbing stairs. About 
three weeks before entry to the outpatient department these symptoms quite suddenly became 
markedly worse, and the patient could not walk because of severe dyspnea from the slightest 
exertion. She was referred by her doctor to the clinic. During the recent illness she lost 
ten pounds in weight. Previous general health had been good. The family history was 
significant in that her mother had died at the age of 29 years of tuberculosis, and her 
father had died of an unknown cause. 

The initial physical examination disclosed the following positive findings: height 5 feet 
6 inches, weight 112, temperature 97.8° F., pulse 102, respiration 22, and blood pressure 
108/70. Her appearance was that of a thin, white woman in no acute distress and with good 
color. The chest showed good expansion but very little excursion of the left diaphragm. 
The pulmonary fields were resonant everywhere except on the left in the lower portion 
posteriorly and in the axillary line. Breath sounds were diminished in this area. There was 
an area of egophony immediately below and medial to the left scapula along the spine. No 
rales or rhonchi were heard. 


Fig. 1.—Initial chest x-ray view taken in the outpatient department on Jan. 23, 1946, showing fluid 
at the left base. 


The initial laboratory findings were as follows. Urine: acid, specific gravity 1.020, 
albumin 1 plus, sugar 0, casts 0, cells 0. Blood: hemoglobin 91 per cent, hematocrit 51, 
basal sedimentation rate 15 mm. per 1 hour, polymorphonuclears 70 per cent, lymph 30 per 
cent, red blood cells and platelets appeared normal. Serology: Mazzini and Hinton negative. 
Electrocardiogram was done and was not diagnostic of cardiac abnormalities. X-ray exam- 
ination of the chest was reported as follows: Films of the thorax showed a moderate amount 
of pleural fluid or thickening at the left base, the cause for which was not apparent. There 
was generalized exaggeration of the pulmonary structures throughout both lung fields, and 
an underlying pulmonary pathologic process could not be excluded from the left base where 
the pulmonary parenchyma was obscured by fluid. 
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Fig. 2.—Chest roentgenogram taken just before operation showing large collection of chyle in the 
left chest and pneumothorax. 


Fig. 3.—Follow-up chest x-ray picture taken eight months after operation showing some residual 
pleural thickening at the left base. 
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Two weeks later the patient made a second visit to the outpatient department and 
a diagnostic thoracentesis was done in the seventh interspace in the left midaxillary line, 
and 300 ¢.c. of thin, milky fluid were aspirated. A tentative diagnosis of chylothorax was 
made and the patient was advised to enter the hospital. 

On February 9 the patient entered the hospital for observation, treatment, and study 
to determine the cause and course of the chylothorax. During the ensuing three weeks five 
chest taps were done and these indicated that the rate of reaccumulation was increasing. 
Pneumothorax was instituted in order to give a better radiographic diagnosis of the under- 
lying lung and mediastinum, and in the hope of discouraging the flow of chyle. Neither 
objective was accomplished. Examination of the chest by fluoroscopy disclosed marked de- 
pression of the diaphragm which showed parodoxical motion and gave the impression that the 
diaphragm was paralyzed. Culture of the chylous pleural fluid produced no bacterial growth 
and inoculation of chyle with organisms showed that it was bacteriostatic. Repeated spatum 
examinations failed to show tubercle bacilli. The patient was placed on a low fluid, provein 
and fat intake which had no noticeable effect in discouraging the reaccumulation of chyle. 
Tutravenous administration of chyle was considered and thought to be inadvisable. Inas- 
much as spontaneous improvement failed to occur, it was decided that exploratory thoracotomy 
with ligation of the thoracic duct below the point of rupture should be attempted. Operation 
was done on March 1, 1946, and is described as follows. 


Fig. 4.—Chyle, 2,000 c.c., removed in one tap the day before operation. 


Under endotracheal cyclopropane and ether anesthesia, with the patient lying on the 
right side, an incision was made over the sixth rib from the anterior axillary line to the 
posterior end of the rib. The scapula was freed and retracted upward and a subperiosteal 
resection of the sixth rib was done. The fifth and seventh ribs were divided posteriorly. 
The pleura was opened and the lung was found to be free except for some thin adhesions 
posteriorly. The chest cavity contained chylous fluid which was removed with suction. The 
adhesions of the lung to the posterior chest wall were carefully separated by digital dissection, 
and tie entire left lung was freed. Careful examination along the gutter in front of the 
aorta finally disclosed a small point adjacent and posterior to the inferior pulmonary ligament 





788 THE JOURNAL OF THORACIC SURGERY 


just anterior to the aorta through which chyle could be seen to appear. The gutter anterior 
to the aorta was blocked above and below this point with gauze, and it was accurately deter- 
mined that the chyle originated from this point and did not flow to it from a leak more 
distantly located. Digital and visual examination of the mediastinum above the heart showed 
no abnormalities. The phrenic nerve was visualized and there was no interference with it 
within the chest. The diaphragm also moved with respirations, indicating that there was no 
paralysis of the phrenic nerve as had been thought by the preoperative fluoroscopic x-ray re- 
ports. A four and one-half inch incision was made in the mediastinal pleura just anterior 





THORACIC DUCT 
POINT OF LIGATION 











Fig. 5.—Diagrammatic sketch of the operative approach for mediastinal ligation of the thoracic 
duc 


to the aorta and below the inferior pulmonary ligament approximately at the level of the 
ninth dorsal vertebra. The esophagus was identified and dissected anteriorly. The left 
vagus nerve was visualized. The aorta was retracted to the left and posteriorly. Directly 
in front of the vertebral column behind the aorta there was identified a distinct structure 
the size, consistency, and color of the thoracic duct traveling anterior to the spinal column 
in the vertical direction. Five grains of methylene blue dissolved in water were injected 
by the anesthetist through the stomach tube to see if it would appear in the thoracic duct. 
It did not appear. Two silk ligatures were placed around the thoracic duct and tied. The 
duct was not divided. The incision in the mediastinal pleura was closed with interrupted 
silk sutures. A small amount of fibrin foam was inserted to control whatever small amount 
of bleeding was present. The chest wall was closed in layers without drainage. Following 
closure, aspiration was done anteriorly with a large needle and about 2,000 c.c. of air were 
removed. Penicillin, 100,000 units, was inserted through the needle. At the end of the 
operation the patient was in very good condition, : 
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The immediate postoperative course was uneventful. Chest tap was done on the first 
postoperative day and 900 c.c. of serosanguineous fluid were withdrawn, which had no sugges- 
tion of chyle. Subsequent postoperative taps were done and were entirely free of chyle. 
The convalescence was slightly complicated by the development of atelectasis of the left 
lower lobe and the appearance of follicular tonsillitis on the twelfth postoperative day. The 
patient was discharged from the hospital markedly improved on April 6, five weeks following 
the operation. At the present time over one year has elapsed and there has been no reac- 
cumulation of the chyle. The patient, however, has had great difficulty in maintaining. her 
weight and there has been some residual fixation of the left chest. 

















Fig. 6.—Approach used by Meade, with retraction of the aorta forward and to the right. 


COMMENT 


Since the preparation of this paper, Meade has successfully treated a patient 
with chylothorax by mediastinal ligation of the thoracie duct through the left 
chest. In his case the operative approach: was made by incising the mediastinal 
pleura over the aorta and retracting the aorta forward and to the right, ex- 
posing the duct between the intercostal arteries and running along the anterior 
surface of the vertebrae. This approach, according to Meade, is easier than the 
approach through the left chest by going to the right and in front of the aorta. 
It is through his kindness that this alternative procedure is illustrated in Fig. 
6 so that others who may undertake this operation will be advised that the 
thoracic duct can be reached through the left chest from the right or the left 
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side of the aorta. It is not intended that mention of Meade’s case should be 
considered as a report and for this reason it has not been included in the figures 
of the cases reported in the literature.*2 When the chylothorax occurs in the 
right chest the approach should be made through a right exploratory thoracotomy 
and the thoracie duct identified and ligated.*? 


DISCUSSION 

The diagnosis of chylothorax in this patient is evident; its etiology is 
obseure. The history of very severe coughing and the lack of a gross pathologic 
process in the chest at the time of operation forces the conception that the break 
in the thoracic duct resulted from the strenuous action of the diaphragm in 
coughing, which must be considered the traumatic agent. Chylothorax follow- 
ing indirect trauma probably results from the partial rupture of the thoracic 
duct or one of its radicals. This may not divert the entire chylous flow into the 
chest. The sequence of events in this case indicates that there must have been 
an incomplete severance of the duct. The small amounts of chyle in the chest 
in the initial x-ray, the long latent period, and the slow accumulation of chyle 
before admission to the hospital all substantiate this impression. Even if one 
postulates a small perforation of the main duct or the rupture of a small radical, 
the surgical attack should still be directed at ligation of the main duct rather 
than at repair of the site of injury, which would be hard to find and even harder 
to close. It is evident from previous reports and from this case that the chyle is 
not denied entrance into the blood stream, and that it must make its way through 
collateral channels to the venous circulation. Even though it has been demon- 
strated that low ligation of the thoracie duct is feasible, it is a rather difficult 
procedure and should be reserved for the patient who has demonstrated by the 
clinical course that spontaneous closure in all probability will not oceur. 


SUMMARY 
1. The literature covering reports of traumatic chylothorax has been re- 
viewed. 
2. A case of chylothorax following the trauma of very severe coughing has 
been presented. 
3. Mediastinal ligation of the thoracie duct for chylothorax has been carried 
out with cure of the chylothorax. 


Acknowledgment and appreciation are extended to Dr. John T. Beebe who made the 
diagnosis, to Dr. Welles A. Standish who assisted at the operation and in the postoperative 
care, and to Dr. Ralph E. Kendall who directed the laboratory studies. 


ADDENDUM 


During the second year following the ligation of the thoracic duct, this patient de- 
veloped severe asthma, and on June 1, 1948, died in the Hartford Hospital of status 
asthmaticus. Permission for an autopsy was refused. At no time during the two years 
after operation was there any reaccumulation of chyle in the chest, ascites, or peripheral 
edema. The patient had always been very thin and remained so. The usual important 
blood chemistry values on the final hospital admission were essentially normal. The com- 
plete picture in this case remains unknown, but the control of the chylothorax was perma- 
nent, and the author feels that the patient died of unrecognized pathology and not as a 
result of the ligation of the thoraci¢ duct, 
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COMBINED NITROUS OXIDE, PENTOTHAL SODIUM ANESTHESIA IN 
THORACIC SURGERY 


Wiuuram A. Hupson, M.D., aNp Wituiam G. Mackersir, M.D. (By INVITATION) 
Derroir, Micu. 


W° ARE reporting our experience with this method in 363 consecutive 
operations at the Detroit Tuberculosis Sanatorium between Jan. 9, 1945, 
and April 12, 1947. For the most part, these were poor-risk patients for 
surgical procedures. Two hundred thirty-two operations were on patients with 
advanced tuberculosis, on whom simpler methods of treatment had failed; 62 
others had long-standing infections with accompanying toxemia and _ possible 
damage to liver, heart, and kidneys; 30 were carcinomas of the lung, 3 of whom 
were cyanotic before reaching the operating room. The youngest was 15 years, 
and the oldest 61 years. 

Randolph and Kober’ had reported favorably on the use of Pentothal sodium 
in thoracic surgery, chiefly for thoracoplasties. Only 1.7 per cent of their cases 
showed pulmonary complications. 

-aquet? also reported very favorably on the use of pentothal for thoraco- 
plasty in a series of 175 operations. He pointed out that with depressed respira- 
tions, paradoxical breathing was decreased and that to-and-fro movements of 
the mediastinum were easily controlled. Hemorrhage was less since pentothal 
did not cause peripheral vasodilatation. Orton* recently reported his use of 
pentothal for extrapleural thoracie surgery. Moyer and McKittrick* found 
that animals with open pneumothorax anesthetized with pentothal might become 
permanently apneic following the cessation of painful stimuli. This they at- 
tributed to either anoxia or hyperearbia depressing the respiratory centers dur- 
ing the experiment. We have not experienced any similar effect in our series. 
Heard? stated that the only real contraindication to pentothal is the anesthetist’s 
inability to maintain an adequate airway. 

Organe and Broad,® Ritter,’ and Shane® had recommended the use of nitrous 
oxide and oxygen with pentothal and stated that this combination greatly re- 
duced the amount of pentothal necessary to maintain anesthesia. 

We began our use of this combination on extrapleural cases, and found the 
results so satisfactory that we quickly extended its use to all cases. Whenever 
the pleura was to be opened and if there were any question of maintaining an 
adequate airway the patient was intubated. 

Maier® has stressed the importance of the closest cooperation between sur- 
geon and anesthetist in thoracic surgery. Not only should the anesthetist main- 
tain a suitable depth of anesthesia, but he must provide an adequate respiratory 
exchange with a minimum of effort on the part of the patient, even though the 
mechanism of respiration is materially altered by removal of ribs or the opening 
aed (by title) at the Twenty-seventh Annual Meeting of The American Association of 
Thoracic Surgery, St. Louis, Mo., May 28, 29, and 30, 1947. 
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of the thoracic cavity. Many patients will have a lowered vital capacity from 
pulmonary disease, or such procedures as pneumothorax or phrenic paralysis 


on the contralateral side. This fact makes it desirable to use an increased 
oxygen tension during the course of the operation. It is imperative to maintain 
adequate oxygenation at all times. One must also watch for any evidence of 
inereased CO, tension, as this can easily occur even with an adequate supply of 
O,. It can be corrected by gentle pressure on the bag during inspiration, thereby 
increasing the volume of the respiratory exchange. 

Nitrous oxide-pentothal anesthesia has several advantages. For the pa- 
tient it provides a pleasant induction with a minimum of nausea and vomiting in 
the postoperative period. It permits the surgeon to use an electric cautery and 
so materially shortens the time of operation. There is no increased bleeding 
from vasodilatation, as may occur with other anesthetics. For the anesthetist it 
makes possible a smooth, rapid induction and allows him rapidly to deepen the 
anesthesia whenever necessary. It permits frequent aspiration of the bronchial 
tree without fear of lightening the anesthesia or danger from the release of ex- 
plosive mixture. It avoids excitement during the periods of induction and re- 
covery. Breathing is quiet, somewhat shallow, and only slightly increased in 
rate; consequently, it is less likely to dislodge purulent material from the 
diseased portion of the lung. There is little change in blood pressure or heart 
rate. Recovery is rapid and patients are cooperative as soon as they begin to 
react. 

Pentothal, however, has certain disadvantages. It is a marked respiratory 
depressant if used too freely. The period of recovery may be prolonged. Throat 
reflexes remain active and cough, hiccough, and laryngeal spasm are likely to 
occur, especially if there is any excess secretion in the trachea or nasopharynx. 

Coughing must be avoided as it is probably the most important cause of 
spread in pulmonary disease. Once it occurs it is not readily controlled by 
deepening the anesthesia. The offending secretions must be aspirated. Cough, 
however, can usually be avoided by omitting all preoperative medication and 
encouraging the patient to continue raising the secretions until he arrives at 
the operating room. We have found this very important. Premedication in 
the usual doses given one hour before operation will depress the cough reflex and 
allow secretions to collect which will give trouble during induction and main- 
tenance of the anesthetic. 

After the patient is in position on the operating table morphine sulfate, 
1/12 to 1/6 gr., with atropine sulfate, 1/300 to 1/150 er., is given intravenously 
using an 18 or 20 gauge needle. The hypodermic syringe is then disconnected 
and the tubing from the pentothal syringe connected. The needle and tubing are 
securely fastened in place with adhesive. We prefer an 18 or 20 gauge needle 
as it is seldom occluded by blood and it can be used to give additional fluids 
should the need arise. In most cases we have used a 5 per cent solution of 
pentothal. We prefer atropine to scopolamine as we found that patients re- 
ceiving scopolamine were likely to be delirious and uncooperative during emer- 
gence from anesthesia. 
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To prevent undue depression of respiration one must be able to inject small 
amounts of pentothal and avoid giving large doses inadvertently. Various 
gadgets have been devised for this purpose, but we have used one designed by 
our hospital engineer, Mr. C. A. Smith. It consists of a spring holder into 
which a 20 ¢.c. Luer-Lok syringe slips easily. Behind the plunger is a gear 
mechanism operated by turning a small handle at the end of the board upon 
which it is mounted. One complete turn delivers 4/5 ¢.c. (5 per cent solution) 
or 40 mg. This arrangement provides pressure on the plunger at all times and 
prevents blood from entering the needle and clotting. The board is readily 
clamped to the table or arm board by a ‘‘C’’ clamp. 

In thoracoplasties and other similar procedures in which the pleura is not 
opened, the patient is placed in position for operation. Usually this is on the 
side with the lower arm extended on an arm board, the head supported by a 
small pillow slightly below horizontal; the face is turned toward the table and 
the table in 10 degrees Trendelenburg. This position allows the tongue to fall 
forward and provides a free airway. 

Two or three minutes after the injection of morphine and atropine, in- 
duction is started by giving 4/5 ¢.c. of 5 per cent pentothal solution (one com- 
plete turn of the handle). This is repeated at intervals of 5 to 10 seconds till 
consciousness is lost. The mask of a McKesson Nargraf machine is then strapped 
in place and 50 per cent nitrous oxide-oxygen mixture administered by semi- 
closed technique for four or five minutes; thereafter the closed circle with carbon 
dioxide absorption is employed. Additional pentothal is added as required to 
maintain a suitable depth of anesthesia. Artificial airways are not used as they 
tend to stimulate throat reflexes and induce cough or laryngeal spasm. If the 
patient is supine the chin must be held up. Occasionally the percentage of 
nitrous oxide has been increased to 70 per cent during closure. 

When the pleura is to be opened the patients are intubated using a woven 
or metal spiral catheter with an inflatable cuff. A curved catheter connector 
with suction tube nipple is attached to the end of the catheter to permit ready 
aspiration of the bronchial tree. At first the method of intubation described 
by Elliot and Arrowood’? was followed. This required cocainization of the 
throat and a prophylactic dose of nembutal one hour or more before coming 
to the operating room. We have found the use of nembutal delays the recovery 
from anesthesia. In our last 40 cases we have not used cocainization prior to 
induction. When the lid reflex is lost, 40 to 80 units of Intocostrin are injected 
intravenously. The laryngoscope is introduced and the cords visualized. Ten 
per cent cocaine is sprayed directly on the cords and in 10 or 15 seconds the 
catheter can be readily introduced. One cubic centimeter of 5 per cent cocaine 
solution is allowed to run down the lumen of the catheter. This quickly controls 
any coughing which may occur. Catheters are lubricated with Nupercaine or 
diothane ointment and are well tolerated even with very light anesthesia. In 
patients with excess secretions as in bronchiectasis or tuberculosis, bronchoscopy 
is done after induction and thorough aspiration before intubation. 

When the pleura is opened, the lung on that side is allowed to collapse and 
respirations are aided by slight pressure on the bag during inspiration. The 
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lung is always re-expanded before closure of the chest. If excessive to-and-fro 
movements of the mediastinum should occur they ean be quickly controlled by 
giving 100 to 150 mg. of pentothal rapidly and deliberately depressing res- 
piration. Adequate exchange is easily maintained by gentle pressure on the 
bag. There is very little disturbance of blood pressure if blood loss is ecom- 
pensated by blood transfusion. Pulse rate tends to increase 10 to 20 per minute 
and respirations are usually between 20 and 24, but somewhat shallower than 
normal. 

Five patients received pentothal solution into tissues through the needle 
tearing a vein or becoming dislodged. These were treated by immediately in- 
jecting 2 ¢.c. of a 1 per cent solution into the area and very little diseomfort was 
afterward experienced by the patient. One patient developed a mild phlebitis 
at the site of injection. In this case we had chosen a vein which had been used 
several times for intravenous fluids. We experienced no difficulty with laryngeal 
spasm. A rather slow induction, adequate oxygen, and attention to expec- 
toration of excess secretions preoperatively lessens the incidence of this com- 
plication. Upon return to their rooms most patients receive 1000 ¢.e. 5 per cent 
glucose intravenously and 5 to 6 liters of oxygen per minute through a nasal 
catheter. Six, whose breathing was shallow, were given 3 to 4 ¢.c. metrazol 
intravenously with satisfactory results. Usually a patient with secretions will 
expectorate on command 10 to 15 minutes before fully regaining consciousness. 

Patients anesthetized less than one hour receive from 0.3 to 1 Gm. of pen- 
tothal and are usually reacting by the time they are returned to their rooms. 
Patients with pneumonectomies and lobectomies seldom receive more than 1.5 
Gm. These patients usually react within one-half hour. 

The older patients as a rule take longer to regain consciousness and their 
blood pressure and pulse changes are somewhat greater. 

A tabulation of all deaths, whether from surgery or extension of existing 
disease, is given in Table I. In no instance do we feel that the anesthetie was 
a major contributing factor. 

Complications were as follows: Thoracoplasties where fair-sized cavities 
were being collapsed had increased cough for a few days postoperatively. One 
patient had tracheitis for two weeks following intubation. No cases of atelectasis 
were diagnosed. All patients who had prolonged postoperative fever were x- 
rayed. There were four cases of spread, one following pneumonectomy on a very 
poor-risk patient who died eight weeks postoperatively; one following lobectomy 
for tuberculosis with death eleven months postoperatively. Two patients with 
thoracoplasty had evidence of spread which cleared in a few weeks. There was 
one case of extension of tuberculosis to the right upper lobe following a right 
lower lobectomy for cavity. This cleared within six weeks. 

Gastrointestinal complications were chiefly nausea and vomiting. Thirty 
per cent of the patients in whom intubation was not done had slight nausea and 
vomited once the evening of operation, usually after taking fluids. Ten per cent 
had moderately severe nausea and vomiting for twenty-four to forty-eight hours. 
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TABLE I. 








OPERATION DISEASE TIME OF DEATH CAUSE 
Thoracoplasty T.B. 10th P. O. day Cardiae failure, syphilitic heart 
; Ma 
2nd stage disease 
Thoracoplasty -B. 3rd P.O. day Diabetic coma, severe diabetic 
2nd stage 
Thoracoplasty 
2nd stage Rea = 
Revision thoracoplasty T.B. 4th P. O. day Cardiac failure 
Revision thoracoplasty bel oA 5th P. O. day Cardiac failure 
Sequestreetomy Osteomyelitis of rib 14th P. O. day Meningitis 
Lobectomy — TB. 5 weeks Developed bronchial fistula, 
: 4 weeks P. O. 
Lobectomy Carcinoma 2 days Pulmonary edema 
Lobectomy T.B. 11 months Spread and reactivation of 
opposite side 
Pneumonectomy EB. On table Cardiae arrest following clamp- 
ing of main stem bronchus 
Pneumonectomy 1B; 8 weeks Spread 
Pneumonectomy TB: 4th P. O. day Cardiac failure 
Pneumonectomy LB. 9 weeks Myocardial failure, amyloidosis 
Pneumonectomy Carcinoma 2nd P.O. day Embolus to brain, hemiplegia 
Pneumonectomy Carcinoma On table Hemorrhage from pulmonary 
artery 
Exploratory and biopsy T.B. o6-hr; P.O, Myocardial failure 
of mediastinal 
glands 
Exploratory Carcinoma of stom- 1 day Massive hematemesis 
ach and esophagus 
Exploratory Carcinoma of lung 3 days Myocardial failure following 
with bronchial attempt to go to lavatory 
obstruction 
Excision of secondary Metastatic car- 21 days Carcinoma, hypernephroma 
earcinoma involving cinoma 
chest wall and seg- 
mental resection of 
lung 





2B. 13th P. O. day Pulmonary hemorrhage 





This was frequently associated with coughing, narcotics, or ingestion of food. 
Only three patients had severe persistent vomiting. One of these was a severe 
diabetie, difficult to control. 

-atients in whom intubation was done had less difficulty. Slight nausea and 
vomiting occurred in 12 per cent of cases. Two had moderate abdominal dis- 


tention. 

Two patients required catheterization postoperatively. 

One patient was irrational for two days following one stage of thoracoplasty. 
Four patients with inoperable carcinoma of the lung who were slightly irrational 
at times before operation became quite disoriented after operation. These cases 
ean probably be explained on the basis of hypoxia; they came to operation ecy- 
anotie, with a bronchus more or less obstructed by the tumor. This prevented 
a normal exchange of gases in the blood reaching the involved lung. Post- 
operative elevation of temperature with its increased metabolism might well 
account for the increase in this symptom. Definite improvement in cyanosis 
occurs when it is possible to remove the involved lobes. One patient> with 
pneumonectomy became irrational whenever the bladder was distended. 
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SUMMARY 

We are reporting the use of combined pentothal sodium and nitrous oxide 
in 363 consecutive cases. From this experience we have arrived at the following 
conclusions : 

1. It provides a high oxygen tension. 

2. It is nonexplosive. 

3. It is nonirritant to the lungs. 

4. It has very little effect on blood pressure or pulse rate. 


5. Excitement during induction and recovery is avoided. Respiratory 
depression, cough, and laryngeal spasm can be minimized and the period of 
recovery need not be excessively long. Postoperative complications have been 
few, considering the seriousness of the operations and the physical status of the 


patients. 
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AN ANGIOGRAPHIC STUDY OF THE FORM AND FUNCTION OF THE 
REMAINING LUNG AFTER PNEUMONECTOMY 


Harouip Nevnor, M.D., anp Ropert A. Nasatorr, M.D. 
NEw York, N. Y. 

OTH the form and function of the remaining lung after pneumonectomy 

have become matters of clinical as well as theoretical interest because of 
the rapid increase in the number of total pneumonectomies being performed. 
A survey of the experimental and clinical studies which have been made may 
begin with reference to the comprehensive work on dogs of Longacre, Carter, 
and associates.\? They demonstrated that the age of the animals at the time 
of pneumonectomy influenced the subsequent behavior of these animals and 
also the pathologic findings in the remaining lung. In puppies, the functional 
capacity of these animals under conditions of physical stress soon returned to 
normal. There was enlargement of the remaining lung, and, microseopically, 
inerease in number and decrease in size of the alveoli. When adult dogs were 
used, the functional capacity was found to be greatly reduced after operation. 
The remaining lung was enlarged but there was evidence of emphysema micro- 
seopically. When growing dogs were used, there occurred an early return to 
normal function to be followed some years later by moderate functional redue- 


tion. Microscopie study revealed both regenerative and emphysematous proc- 
esses. These observations are consistent with those of Bremer,* who noted that 
simple distention by dilation of the alveoli and respiratory units occurred after 
lobectomy or pneumonectomy in cats. However, a true regeneration by means 
of new growth of normal alveoli and respiratory units may oeeur. ‘‘ Regenera- 
tion occurs in the young, dilatation in those whose lungs have ceased growing.’”* 


Changes in the remaining lung after pneumonectomy in childhood have been 
deseribed by Lester, Cournand, and Riley,* who measured lung volumes, maxi- 
mum breathing capacity, ventilation, breathing reserve, and respiratory gas 
exchange under basal conditions, during moderate and severe exercise, and 
shortly following exercise. Fifteen normal children and three children who 
had undergone pneumonectomy were used for this study. The results demon- 
strated that the total capacities of the remaining lungs were smaller in the 
three who had undergone pneumonectomy than the total capacities of both 
lungs of normal children, but larger than that of the right lung alone. The 
vital capacities in each were greater than the assumed vital capacity of the right 
lung of controls. The functional residual air was found to be smaller in amount 
in cases where the lung was not pulled into the opposite chest. The dead space 
in the bronchial tree was reduced and a relatively larger proportion of the 
tidal air became effective, provided the total volume of tidal air was not reduced. 


From the Department of Radiology and the Surgical Service of the Mount Sinai Hospital, 
New York. 
Received for publicatien Oct. 22, 1947. 
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Since more blood circulated through the remaining lung, the authors expressed 
the view that the functional diffusing surface was either increased in area by 
inerease in the number of capillaries, or increased in efficiency by more blood 
passing through previously existing capillaries. The efficiency of gas exchange 
between capillaries and alveoli was, therefore, believed to be increased. The 
breathing reserves were found to be lower in various degrees of activity. How- 
ever, even in the most exhausting exercise, the reserves were not completely ex- 
pended. It was suggested that overdistention of the lung following pneumo- 
nectomy is not desrable and that planned procedures to eliminate the possibility 
of marked mediastinal displacement should be considered. 

Studies in adults in the immediate postoperative period have been carried 
out by Maier and Cournand.’ Determinations of arterial oxygen saturation 
demonstrated the unreliability of clinical criteria of anoxia. They found that 
the majority of patients had slight reduction in arterial oxygen saturation dur- 
ing the first postoperative week after pneumonectomy. In two eases of pro- 
longed arterial oxygen unsaturation, there was a mediastinal shift. The return 
of the mediastinum to the midline accomplished by aspiration of fluid produced 
a rapid return of the normal oxygen saturation level. 

Cournand and Berry® investigated adults at a later period after pneumo- 
nectomy and found that the chief difference from normal function was ‘‘A 
reduction in breathing reserve in various states of activity. This reduction, 
caused by a decrease in maximum breathing capacity, was greater in the older 
patients because of the cumulative effect of abnormal hyperventilation.’’® They 
also found that ‘‘The decrease in maximum breathing capacity was not propor- 
tional to the loss of lung volume and was greatly influenced by the state of 
distention of the remaining lung. The late effects of pneumonectomy upon gas 
exchange in the lungs, the state of the respiratory gases in the arterial blood, 
and the eardiocireulatory function, were insignificant.’’® Furthermore, in four 
patients on whom a supplemental thoracoplasty was performed, the ventilatory 
funetion was not adversely affected. In fact, this procedure definitely helped 
several of these patients. The authors suggested that emphysema does not, 
perhaps, in itself prevent satisfactory functional results if the remaining lung 
is not permitted to expand further after operation. They found a greater 
incidence of dyspnea in the age group 53 to 65, because of the larger reduction 
in the ability of the chest bellows to circulate air and the larger ventilating 
requirements during and following moderate exercise. There was also found a 
reduction in the efficiency of this group to supply oxygen to the tissues during 
and immediately following exercise. 

In Rienhoff’s study’ of twelve patients who had undergone pneumonectomy, 
‘‘There has been some difference in the degree of compensatory dilatation in 
the eight patients with total pneumonectomy who survived operation, but in 
all of them some hyperdistention occurred. This difference in degree seemed 
not to depend on the age of the patient.’” He found a marked tracheal dis- 
placement in all his cases and concluded that ‘‘We have been able to elicit no 
evidence whatsoever that compensatory dilatation of the lung in either man 
or animal is harmful.’’ 
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A few observations may be made on the foregoing outline of the work 
which has been done on the subject. First, there is as yet no evidence in 
children of changes in the lung as noted in experiments on young animals. 
Second, some measure of dilatation of blood vessels and hyperdistention of the 
lung (emphysema?) is believed to occur with mediastinal displacement, which, 
according to one set of observations, results in interference with function and, 
according to another, does not. Third, almost all agree that a pronounced 
deviation of the mediastinum is the factor which produces compensatory changes 
in blood vessels and parenchyma and resultant reduction in function, particularly 
in the older age group. For this reason thoracoplasty is advocated by some, 
either immediately, to obviate mediastinal displacement, or subsequently, in 
order to improve existing dyspnea. 

Sinee the important question of alteration in form and function is con- 
cerned with the ultimate and not the immediate, and since the severest test would 
be in the older age group, we chose a substantial number of patients with 
pneumonectomy performed for cancer for clinical study. The time which had 
elapsed since operation ranged from six months to ten years. According to 
clinical tests (vital capacity and dyspnea on mild exertion) significantly reduced 
pulmonary function was not seen, regardless of deviation of the mediastinum, 
which was not infrequent and was, at times, pronounced. There were a few 
exceptions in which the remaining lung was known to have been diseased before 
operation, or in which it became infected, with the sequelae of infection occurring. 

It was then evident that a study of the topography of the pulmonary 
vessels in these cases would throw additional light on the question of the 
change in form and perhaps offer indirect evidence as to changes in function. 
Twelve patients ranging in age from 18 to 62 years, who had undergone pneu- 
monectomy for malignant tumors, were utilized for angiographic studies. 
They were chosen at random, some with and some without pronounced medi- 
astinal distortion, and they represented varying intervals after pneumonectomy, 
ranging from six months to ten years. (Chart 1.) 

The technique of angiography was that developed by Sussman® at the 
Mount Sinai Hospital. The patient received an intravenous injection of 50 c¢.e. 
of 70 per cent Diodrast, and five films were taken in rapid succession by a 
specially devised casette shifter, so that the various mediastinal and pulmonary 
vessels were successively visualized. There were no serious untoward reactions 
even among patients over 60 years of age. 

The films were studied with the following questions in mind: 

1. Are there any gross alterations in size, shape, or distribution of the 
vascular pattern in the remaining lung? 

2. Are there any significant changes in the mediastinum or its vessels? 

3. To what extent does the remaining lung expand, as evidenced by the 
distribution of blood vessels? 

4. Is the time element after pneumonectomy itself responsible for 
significant vascular changes? 

5. What happens to the stump of the severed pulmonary artery? 
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CuHartT I. 








INTERVAL 
SIDE OF AFTER 
PNEUMONEC- PNEUMONEC- MEDIASTINAL 
NAME DIAGNOSIS | TOMY TOMY SHIFT 


J. D. Squamous cell Right 6 mo. Moderate 
carcinoma 
J. E. Squamous cell Left 8 mo. None 
carcinoma 
J. Q. Squamous cell Left 8 mo. Moderate 
carcinoma 
1, W. Squamous cell Right 10 mo. None (thoraco- 
carcinoma plasty) 
Cylindroma Right 1% yr. None (thoraco- 
plasty) 
Squamous cell Right 2 yr. Slight 
carcinoma 
Squamous cell Right 2 yr. Marked 
carcinoma 
Squamous cell Right None (thoraco- 
carcinoma plasty) 
Mucous cell Right 3 yr. Moderate 
carcinoma 
Adenoma with inva- Right 4 yr. Slight 
sion of lymph nodes 
Squamous cell Left a Yee Moderate 
carcinoma 
50 Sarcoma Left 10 yr. Moderate 








As far as any gross alteration of vascular pattern in the remaining lung 
is concerned, it was seen that there was a notable uniformity of findings among 
almost all the patients. The vascular pattern presented an essentially normal 
arrangement, in regard to size of vessels and their distribution. There were 
some minor abnormalities, and these consisted of : 
1. Varying degrees of displacement of the pulmonary artery toward the 
operated side, accompanying the mediastinum 

. Some angulation and a turning on itself of the uppermost medial branch 
of the remaining pulmonary artery 

. Visibility of the vessels at a lower level than usual in the lower lobe, 
delineating a downward displacement of the diaphragm. 

These features are well illustrated in Fig. 1: This was a 47-year-old 
woman who had had a right pneumonectomy three years previously for diffuse 
mucous-cell carcinoma. Her postoperative course was uneventful and she has 
remained asymptomatic since operation, complaining of shortness of breath 
only when performing strenuous activity. Her angiogram revealed a moderate 
shift of the mediastinum toward the operated side, and demonstrated clearly 
how the uppermost branch of the remaining pulmonary artery may become 
‘turned on itself’? to supply that portion of the lung which has ‘‘bulged’’ 
into the right side of the chest. This vascular distortion, although present in 
all cases to some degree, was marked in this patient. It can also be seen in 
Fig. 1 that the vessels in the lower lobe and the pulmonary parenchyma itself are 
prominent at a lower level than usual, associated with descent of the diaphragm. 
The vessels can be seen behind the gastric ‘‘air bubble.’’ Aside from these 
changes, the vascular pattern is within the normal range. 
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In only one patient did the remaining pulmonary artery appear to be 
somewhat larger than normal. This was in a 58-year-old patient who was 
operated upon seven years previously. Even in this patient one cannot be 
sure of enlargement of the vessel. In the one case in which angiograms were 
performed before pneumonectomy, there was no significant change in the size 
of the remaining pulmonary artery when the first angiograms were compared 
with ones taken six months after operation. 


\ 


Fig. 1.—Three years after pneumonectomy. Mediastinum moderately shifted toward 
operated side. Curved superior branch of left pulmonary artéry with branches crossing mid- 
line, indicates expansion of upper lobe into dead space. Downward expansion of lower lobe 
visible. 


Concerning the major mediastinal vessels, it can be anticipated from 
Fig. 1, that with this moderate mediastinal displacement, there is no significant 
displacement of the aorta. This was found to be true in the vast majority of 
cases. However, the large venous trunks are distorted in some cases, as ‘seen 
in Fig. 3, in which there is to be seen pronounced displacement of the left 
innominate vein and superior vena cava. This patient was a 63-year-old man, 
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seen two years after pneumonectomy for carcinoma. The postoperative course 
was essentially uneventful, but he developed the most severe mediastinal shift of 
all the cases in this series. Even with this marked change in position, there is no 
significant obstructive element or irregularity in the lumina of the affected 
vessels, and the pattern of the pulmonary artery and branches in the remaining 
lung is essentially normal. Hence, no disturbance in cardiopulmonary function 
need be anticipated from the films, and none, in fact, exists clinically. 


Fig. 2.—Seven years after pneumonectomy. Pulmonary vascular pattern essentially normal 
except for probable enlargement of main pulmonary artery. 


Fig. 3.—Two years after pneumonectomy. Left innominate vein and superior vena cava ex- 
tremely displaced without symptomatic effect. Normal vascular pattern in remaining lung. 
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Turning to a consideration of the remaining lung, in this group of cases 
it is evident from the angiograms that extreme hyperdistention has not occurred 
even with pronounced distortion of the mediastinum. A portion of the upper 
lobe ‘‘bulges’’ into the operative area along with the tracheal shift, when 
mediastinal displacement occurs, as seen in Fig. 1. Judging from the pulmonary 
vessels within the bulge, the amount of pulmonary tissue involved is not great. 
In any event the vessels within the bulge are not greatly distorted or angulated 
and are neither thinned nor widely separated as would be anticipated if pul- 
monary emphysema occurred in this area. 


Fig. 4.—Eight months after pneumonectomy. Posterior-anterior erect film. Elevation of 
diaphragm demonstrates largely obliterated dead space. 

A consistent feature is the downward displacement of the diaphragm which 
appears to be due to an expansion of the lower lobe rather than the lung as 2 
whole, to judge from angiograms. Often enough it is only in this direction that 
the lung can expand, for the dead space on the operated side may become rapidly 
reduced by the presence of fluid and the upward shift of the diaphragm (Fig. 4). 

The important question is whether or not the expansion of the lung in 
any direction oceurs at the expense of function (emphysema) with ‘‘compensa- 
tory’’ changes in the vascular pattern and (or) parenchyma. The angiograms 
appear to establish that simple expansion occurs. In this connection it may 
not be amiss to emphasize the proved existence of a considerable reserve in the 
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normal lung and that large areas in the lower lobes function only to a minimal 
extent except on violent exertion. Thus, the enlargement of the lung after 
pneumonectomy may represent nothing more than an unfolding or opening up, 
so to speak, of these areas. The angiograms appear to establish this point for 
the branches of the pulmonary artery are spread over a larger area, particularly 
in the lower lobes, but they are unaltered in diameter. Any significant degree of 
emphysema would probably produce changes in the vascular pattern, according 
to the classic work of Robb and Steinberg.® They demonstrated by angiography 
that in emphysema, the main branches of the pulmonary artery appear enlarged 
and the peripheral branches narrowed and wirelike. 


Fig. 5.—Ten years after pneumonectomy. Patient asymptomatic despite displacement of heart 
and great vessels. Normal vascular pattern in remaining lung. 


Concerning changes in the vaseular pattern in relationship to the age of 
the patient and the interval of time since pneumonectomy, the youngest patient 
in this series was 14 years old at the time of pneumonectomy. The angiograms 
four years postoperatively revealed the vessels in the remaining lung to be as 
completely normal as in the older age groups. It was felt that perhaps if a 
long enough period elapsed after pneumonectomy, there might develop gross 
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vascular changes. In Fig. 5, which is an angiogram performed ten years after 
pneumonectomy for primary sarcoma of the lung, when the patient was 40 
years old, the pulmonary vascular pattern appears to be normal. In this con- 
nection it should be mentioned again that in the one patient in this series who 
did seem to have a somewhat enlarged pulmonary artery, the time interval after 
pneumonectomy was seven years. 

The condition of the stump of the severed pulmonary artery ean be con- 
sidered briefly. In many cases it was clearly visualized and in no instance was 
there any enlargement or suggestion of thrombus formation. In Fig. 6, which 
is an angiogram two years postpneumonectomy in a 55-year-old patient, the 
stump is well visualized. The clips on the adjacent main bronchus are seen, a 
technique for closure of the bronchus which was employed occasionally at 
that period. 


Fig. 6.—Two years after pneumonectomy. Smooth stump of pulmonary artery to be noted below 
metal clips on bronchial stump. Vascular pattern normal. 


A brief discussion concerning the interpretation of angiograms is in order 
before stating the conclusions which have been reached from this study. In 
the first place, this appears to be the first investigation by angiography of the 
remaining lung, and the number of eases is not large. Second, the interpretation 
of topography by angiograms is direct but the interpretation of function is 
inferential. Finally, vascular alterations in the finer branches of the pulmonary 
artery may be present but cannot be safely interpreted by the angiographic 
technique which has been employed. The position of the patient, the phase of 
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respiration, the position of the diaphragm, and the physique of the patient are 
factors which must be considered in the analysis of the films and which render 
unsafe the interpretation of changes, if any, in the finer branches of the pul- 
monary artery. 
CONCLUSIONS 

1. There is no significant abnormality in size, shape, or distribution, of 
the vascular pattern in the remaining lung after pneumonectomy, in the majority 
of cases. 

2. In this series, when no thoracoplasty had been performed, there often 


occurred moderate displacement of the mediastinum and great vessels; this was 
marked in only one ease. 


3. The expansion of the remaining lung, as judged by the vascular pattern, 
was not as great in these eases as has been described. 


4. There occurs no alteration in size or reecognizeable thrombosis within the 
stump of the resected pulmonary artery. 
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GASTRIC CYST OF THE MEDIASTINUM 


ADRIAN A. Ex ter, M.D., AuBany, N. Y., AND SUSANNA 
ATWELL, M.D., SAN FRANCISCO, CALIF. 


LTHOUGH gastric cysts of the mediastinum are of infrequent oceurrence, 

the serious effects produced by them warrant consideration of the knowl- 
edge gained by study of even single cases. 

Excellent reviews of reported cases have been made by Olken,?' by Olenik 
and Tandatnick,”? and by Schwartz and Williams.2° There are, in addition, 
several cases that have not been included in the reviews of these authors. An 
appropriate perspective may be gained by a summary of the cases reported 
to date. Twenty-seven cases'*? have been reported and usually no one per- 
son’s experience has embraced more than a single case. Of the twenty-seven 
reported cases only two were found in individuals over 15 years of age; nine- 
teen were in infants under 1 year of age; four were between 12 and 24 months 
of age; and one child was 4 years old. Fourteen were males, ten females, and 
in three the sex was not stated. From these figures it is apparent that the 
anomaly is indeed an unusual one and that it is usually of clinical significance 
in the first year of life. 

Terminologic idiosynerasies and inaccuracies have caused considerable con- 
fusion. Cysts containing gastrie mucosa have been called gastrie cysts, gastro- 
genie cysts, accessory stomach, mediastinal cysts of gastrie origin, thoracie 
gastric cysts, esophageal duplications, mediastinal cysts of enterie origin, and 
gastroenteric cysts. In our opinion simplicity and accuracy are served equally 
well by calling these structures gastric cysts of the mediastinum since it is the 
gastric mucosa which produces a course different from other mediastinal cysts. 
That they are cysts containing fluid is without doubt. It is equally true that 
all contain some elements of the gastric wall; mucosa only in some, all three 
layers in others. In some the gastric origin of the cyst is recognizable only by ¢ 
small fragment of mucosa resembling that of the normal stomach. In others the 
cyst in its entirety may be a facsimile of the normal stomach. This is true 
in our own ease and in the eases reported by several others.'® 17 2% % 

So little mucosa may be present that its secretory nature is not apparent 
or the mucosa may secrete copious quantities of gastrie juice containing hydro- 
chlorie acid, pepsin, and rennin. 

In infants and children gastric cysts, if at all productive of symptoms, are 
usually rather rapidly lethal unless they are removed. In adults the difficulties 
of differential diagnosis among benign cysts of the mediastinum and malignant 
or potentially malignant tumors are so great that excision is usually desirable 
and advisable. 

THEORIES OF DEVELOPMENT 


The entire problem of congenital defects and abnormalities remains con- 
siderably shrouded in obscurity despite several explanations that have been 
offered. It is possible to understand what has happened to produce these ab- 
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normalities ; however, it is not understood why this deviation from normal has 
taken place or precisely what physiologic or physical aberrations have occurred 
in the embryo to produce the pathologie state in the infant. 

Several hypotheses have been offered to explain the occurrence of oven 
tumors of the mediastinum. Lewis and Thyng’ have noted that knoblike in- 
testinal diverticula are found frequently in embryos of the pig, rabbit, and 
man. They believe that from these structures there may arise diverticula which 
usually degenerate and disappear but which oceasionally may persist as perma- 
nent diverticula or cysts. This observation would, in part, explain the common 
occurrence of multiple cysts randomly situated along the gastrointestinal tract 
and the histologic similarity of mediastinal cysts and intestinal reduplications 
and eysts found by Ladd and Gross'? and by Poncher and Milles.??. The latter 
authors have described the post-mortem findings in an infant 29 months of age 
in whom there were found an intramesenteriec diverticulum arising from the 
ileum and containing in its wall gastrie mucosa and a polyp composed of gastric 
mucosa and two extrapleural cysts of the mediastinum which contained gastric 
mucosa, most of which had undergone pressure atrophy and perhaps digestive 
necrosis. 

The findings of Lewis and Thyng perhaps would explain the origin of the 
mediastinal eyst in the ease reported by Steele and Schmitz.?® In their patient 
a cystic tumor was removed from the posterior mediastinum and a firm nodule 
measuring 2 by 1 em. was found at the lower pole. The nodule was covered 
by mucosa which resembled that of the fundus of the stomach. 

Nevertheless, it is necessary to go beyond this hypothesis to explain the 
cystic tumors of the mediastinum which are almost complete anatomic and 
physiologic reduplications of the normal stomach. In such eases there de- 
velops within the mediastinum what is virtually an accessory stomach con- 
taining mucosa, submucosa, and muscular layers entirely similar to those of 
the normal stomach and carrying out a functional activity that has in some 
resulted in peptie ulceration of the wall of the tumor. Such cysts are found 
only in infants since gastric juices are produced rapidly and retained in a 
closed space so that the increasing size of the cyst soon causes death by inter- 
ference with respiratory function, or by rupture into a neighboring organ. 

Needham!'® has reviewed the knowledge and theories of functional develop- 
ment of the embryo. From this review one gathers that there is an organizer- 
hormone (an evocator) present throughout the egg. The organizer is believed 
to determine the eventual form of cells which it influences. Moreover, the 
organizer will influence similar cells in a different manner according to their 
locations. 

Schwartz and Williams?’ have utilized the material gathered by Needham 
in his general review of the subject and have synthesized a theory to explain 
the development of gastric cysts within the mediastinum. They suggest that 
gastric cysts develop by this mechanism: ‘‘The organiser substance that causes 
the evagination of the lung buds and their further proliferation, either through 
some change in time or intensity factors along its gradient causes the evagina- 
tion of what would form an accessory lung (Nebenlungen) in the region of the 
eardia of the stomach or lower esophagus. Because of the anatomic situation 
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at the time this could occur, the assumption seems reasonable. As the result of 
changes in the anatomic relationships that accompany continued development, 
this organiser influence wanes thus allowing the stomach organisers to exert 
their influence to the completion of differential development even to include 
functional activity. With the formation of the mesenchymal coats (later mus- 
eular) and the development of the diaphragm, this exclusion is pinched off 
into the posterior mediastinum, but still retains sufficient attachment to the 
lower end of the esophagus to rotate to the right with the rotation of the stom- 
ach.’’ 

This hypothesis has certain convenient aspects but remains ‘‘an assump- 
tion’’ and does not offer much information as to why these things happen or 
how. It must be admitted that although interruption of the orderly develop- 
ment of the germ layers does occur and by this occurrence does produce ab- 
normalities and defects in the infant, the fundamental reason for such oceur- 
rence is not known. 

Understanding of the results produced by congenital abnormalities is on 
much sounder ground. It is well appreciated that developmental aberrations 
of the embryo may produce pathologie states in the infant and adult that are 
of varying symptomatic magnitude. Thus a mediastinal cyst may seriously in- 
terfere with health and growth and even be a cause of death; or it may remain 
asymptomatic and be found by chance in an x-ray survey or at post-mortem. 

Symptoms produced by these cysts result from pressure on neighboring 
structures and consequent interference with the functions of these organs or 
by functional activity within the cyst itself. Symptoms are of earlier occur- 
rence and of greater magnitude in cysts with functional activity. The more 
nearly the structure of the cyst approximates that of the normal stomach, the 
more serious will be the symptoms caused by it. 

Inasmuch as gastric cysts usually arise in the posterior mediastinum and 
encroach by their growth upon one or the other pleural space (usually the 
right), the pressure of their presence first will be apparent on the soft struc- 
tures of the immediate vicinity. Among twenty-seven reported cases the eyst 
protruded into the right hemithorax in twenty-one cases; this is probably be- 
cause the aorta is a fairly effective barrier against extension into the left hemi- 
thorax. 

Interference with respiratory function is observed most commonly and con- 
sequently dyspnea is a frequent symptom; this results from pressure on the 
membranous posterior wall of the trachea and major bronchi and by interfer- 
ence with complete and free expansion of the lungs both by usurpation of the 
space provided for them and by production of atelectasis as a result of partial 
or complete bronchial occlusion. 

Cough, usually dry and hacking, is caused by irritation of the contiguous 
trachea and bronchi. The cough may be productive if infection ensues distal 
to a point of partial bronchial obstruction. 

Dysphagia in its true character of difficult swallowing is most uncommon 
since the liquid and soft foods of the infant diet will pass with ease through 
even a partially constricted esophagus, However, it is often observed that 
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dyspnea is markedly increased during feeding and that swallowing may pro- 
duce transient cyanosis. The result will be a serious interference with nutri- 
tion and a refusal to eat when deglution interferes with breathing. 

Cyanosts, either transient during feeding, erying, and straining, or per- 
sistent, follows increased impairment of respiratory function that may be caused 
by inerease in the size of the eyst or by concomitant atelectasis or pneumonia. 

Cardiac palpitation may occur if the eyst involves by pressure the heart 
or the eardiae nerves. 


Fig. 1.—Posteroanterior roentgenogram showing fluid level on right side; note hemivertebrae in 
upper thoracic and cervical spine. 
° 

Hemoptysis has been observed occasionally and is caused by actual necrosis 
of the lung, by involvement of the bronchial vessels, or by the development of 
a fistula between the cyst and the air passages. 

Chest pain occasionally occurs and is probably caused by pressure upon 
the parietal pleura and intercostal nerves. 

Functional activity of the eyst may oceur but will cause no symptoms other 
than hematemesis and then only if there is a communication with the esopha- 
gus. Hematemesis may be the presenting symptom and be particularly severe 
if there is peptic ulceration of the cyst wall. It is, of course, possible that in 
those cases with peptic ulceration of the eyst wall pain may ensue but this is 
conjectural only. 

Melena, either as frank blood in the stools or in the form of tarry stools, 
may occur if there is a communication between the cyst and the esophagus. 
Uleers of the cyst wall or a diffuse inflammatory reaction may cause bleeding 
and the discharge of blood in vomitus and stools. 

Physical findings are those of a space-occupying mass within the chest to- 
gether with those of the associated pneumonia or atelectasis. However, even 
a very large cyst may be associated with a surprising paucity of physical signs, 
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Roentgenograms are indispensable in diagnosis of a mediastinal tumor but 
there are no roentgen signs that will lead unerringly to a precise diagnosis of a 
gastric cyst. The appearance on the roentgenogram is that of almost any solid 
or fluid-containing mediastinal tumor. The dense shadow of the gastrie cyst 
is found in the posterior mediastinum and may extend into the right or left 
hemithorax. The cyst may contain air if there is a communication with the 
esophagus or trachea (Figs. 1 and 2). The form of the eyst tends to be 
spherical in the smaller ones and elongated in the long axis of the body in the 
larger cysts. The form is, of course, determined by the plianey or immobility 


Fig. 2.—Lateral roentgenogram; fluid lies posteriorly. 


of the neighboring structures. Ancillary signs of the pressure effects of the 
cyst are varying degrees of atelectasis and obstructive or eo.apensatory em- 
physema of the lung. Roentgenograms should be made in the upright position 
in frontal and lateral projections; oblique projections are occasionally useful 
in demonstrating smaller cysts. Esophagograms are of great value since dis- 
placement or distortion of the relatively mobile and pliant esophagus can be 
demonstrated readily without risk to the patient. There is little reason for 
using a bronchogram as a diagnostic aid since this procedure is very difficult 
in infants and is hazardous as well in those with respiratory embarrassment. 
Small eysts that cannot be demonstrated in conventional roentgenograms some- 
times may be revealed by planigrams of the mediastinum. 

Bronchoscopy and esophagosecopy may be helpful in exeluding an endo- 
bronchial or endoesophageal lesion if such doubt exists; otherwise these exami- 
nations will only confirm the knowledge that there is a reduction in the lumen 
of the tube caused by an extramural mass. 

All these diagnostic aids will lead only to the recognition of a probably 
cystic tumor of the posterior mediastinum without disclosing the true nature of 
the lesion, Indeed such accuracy of diagnosis, while pleasurable to the physi- 
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cian and surgeon, is scarcely necessary since almost all cystic tumors of the 
mediastinum should be removed surgically unless there is a serious contraindi- 
cation. 

The diagnosis may be made absolute by aspiration of fluid from the cyst 
and demonstration that the fluid is indeed similar to that produced in the 
stomach. This may be done by titration of its acidity and by the identification 
of pepsin or rennin. However, aspiration is not without danger of infection 
and leakage of corrosive gastric juice into the mediastinum or pleural cavity. 
It should, therefore, be done not to establish a precise pathologie diagnosis of 
the exact nature of a mediastinal cyst but only if doubt exists that the lesion is 
a cyst rather than a loculated pleural effusion. In the event that aspiration is 
deemed essential to diagnosis, the appropriate site for introduction of the needle 
should be determined by careful localization of the density in roentgenograms 
taken in at least two projections. The fluid found within the cyst may vary 
from thin and watery to thick creamy material that resembles pus. However, 
even a physical resemblance to pus seldom will confirm a diagnosis of empyema 
since usually the cellular content of the fluid will little resemble that of pus. 


TREATMENT 


The only effective method of treatment of gastric cysts of the mediastinum 
is surgical. Complete removal of the cyst in one stage is by far the most de- 
sirable method but occasionally expedience will dictate partial removal and 
destruction of the remaining mucosa or marsupialization with prolonged drain- 
age and repeated efforts to destroy the mucosa. Certainly primary external 
drainage by thoracotomy or intercostal catheter is illogical and undesirable 
since the secreting mucosa is not destroyed by this method and eventually ex- 
cision will have to be attempted through an infected field. 

In infants the effects of the cyst are usually so severe as to jeopardize 
the life of the child and consequently removal of the cyst is imperative. With 
anesthesia adequate for intrathoracic operations there is no reason why the 
operation cannot be undertaken even in newborn infants. A transpleural ap- 
proach through the side on which the cyst is most apparent allows generous 
exposure of the mediastium and permits the surgeon to dissect the cyst free 
from its often intimate attachments to the great vessels, the esophagus, and the 
lung. It would seem that an extrapleural mediastinotomy is unnecessarily re- 
stricting in exposure since the danger of an open pleura can readily be overcome 
by a competent anesthetist. 

In adults gastric cysts are of infrequent occurrence and cause severe or 
life-threatening symptoms since they rarely contain actively secreting gastric 
mucosa. The rarity of gastric cysts in adults is, of course, an indication of the 
almost uniformly lethal nature of the anomaly in infancy. Asymptomatic cysts 
may very occasionally be found in routine x-ray surveys. Blades? has reported 
a series of 109 mediastinal tumors found in adults; although 34 of this number 
were benign epithelial cysts none contained gastric mucosa. Nevertheless, be- 
cause of the great difficulty in determining the nature of a mediastinal tumor 
without histologic examination, removal of the tumor is advisable even though 
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the patient is in perfect health and without symptoms at the time it is found. 
In such a case complete removal is most desirable. Occasionally it may be 
permissible, and indeed sometimes essential, to leave behind a portion of the 
cyst wall if its removal from the great vessels or other contiguous structures 
would be too hazardous.’ In such circumstances the mucosa itself may often 
be removed or destroyed by an escharotie agent after the cyst has been opened. 


CA Ace 


(CENTIMETERS 


Fig. 3.—External appearance of cyst in its distended state; note similarity to normal stomach 
with pylorus at lower end. 

In seventeen of the reported cases operative procedures were carried out; 
these have been reported by thirteen authors.* ® % 1% 13 16, 17, 19, 22, 2, 29, 81, 32 
Complete excision, either as a primary procedure or secondary to drainage 
or marsupialization of the eyst, was attempted or carried out in twelve cases; 
of this number seven patients survived and five died as a result of the opera- 
tion. In five of the cases other operative procedures (exploration alone, mar- 
supialization and cautery destruction of the mucosa, paraffin plombage) were 
done; of this group two patients survived and three died. It is to. be noted 
that of the seven patients who recovered after excision, two were adults with 
eysts in which only remnants of gastric mucosa were found. 

It is apparent from these figures that operation is hazardous. On the other 
hand, without operation only a very few infants will survive to adult life with 
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a gastric cyst and none will survive with cysts containing actively secreting 
mucosa. From the fact that the successful eases have increased in recent years, 
it is apparent that, with increasing competence of thoracic surgeons and anes- 
thetists, extensive intrapleural operations in infants can be undertaken more 
safely. 


eat se iat ae 


Fig. 4.—Interior of opened cyst; note gastric rugae and large ulcer at upper end. 


CASE REPORT 

C. M., aged 15 months, male. This child was delivered normally. Development was 
uneventful for nine months when he had moderate difficulty in eating and a slight cough. 
During the eleventh month he passed several tarry stools and soon thereafter vomited blood- 
streaked material. The next day he had a massive hemorrhage with bright red blood pour- 
ing from the mouth and rectum. He was hospitalized and given six whole blood transfusions. 
At that time a roentgenogram of the chest showed an area of increased density in the right 
hemithorax but the significance of this was not realized. A diagnosis of peptic ulcer was 
made at another hospital and the child was allowed to return home on a fluid diet. He con- 
tinued to gain weight but was irritable, coughed frequently, and occasionally had difficulty 
in breathing in a recumbent position. He seemed to prefer lying on the right side. 

At the age of 14 months he was acutely ill with fever, vomiting, diarrhea, and ab- 
dominal pain. Roentgenograms taken after this episode had subsided showed the density 
in the right hemithorax still present but with a fluid level now apparent. Gastrointestinal 
x-rays and a barium enema were normal. At the time of admission to the Albany Hos- 
pital on Feb. 6, 1947, physical examination was normal except for the chest. Expansion 
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was equal bilaterally, the percussion note was resonant throughout, and breath sounds were 
bronchovesicular with numerous moist rales and rhonchi. The adventitial sounds were more 
marked at the right base. He had at that time a mild upper respiratory infection. Urinaly- 
sis was: normal; the red blood cell count was 4,370,000 with 17 Gm. of hemoglobin; the 
white blood cell count was 31,500 with 65 per cent polymorphonuclear leucocytes. Roent- 
genograms of the chest showed an increased density through the upper portion of the right 
pulmonary field extending downward close to the cardiac shadow to the diaphragm with a 


Fig. 5.—Low-power photomicrogram showing mucosa, submucosa, and two muscle layers of cyst 
wall; note similarity to normal stomach. 


fluid level opposite the first anterior rib. In the lateral projection, the greatest opacity was 
posterior (Figs. 1 and 2). Incidental findings were spina bifida of the lower cervical verte- 
bra and a hemivertebra in the upper thoracic region. Fluoroscopic examination of the 
chest showed both leaves of the diaphragm to be moving normally. A barium meal failed 
to reveal any communication between the esophagus and the cystic tumor in the mediastinum. 
The stomach was normal in position and appearance, 


Possible diagnosis of a cystic tumor of the mediastinum or a loculated empyema with 
a bronchopleural fistula were considered and it was felt that thoracentesis was advisable 
since ultimate treatment would depend to a large extent on the nature of the fluid. Fifty 
cubie centimeters of thin, brownish fluid containing darker solid particles were aspirated. 
This fluid gave a positive guiac test and had a free acid of 12 degrees and a total acid of 
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23 degrees. Tests for rennin and pep» were not dors. The nature of the fluid at once 
confirmed a diagnosis of gastric cyst oi |e mediastinr..: and surgical removal was decided 
upon. 

Preoperatively the patient was given a transfusion \ * whole blood and received peni- 
cillin for several days. On Feb. 18, 1947, a thoraes lone under endotracheal anes- 
thesia. The right sixth rib was removed subperio. ad the tumor exposed through a 
transpeural approach. The lung appeared normal sithough partially collapsed and was 
free of adhesions except for the apical portion of the upper lobe which was adherent to the 
mediastinal pleura overlying the cyst. It extended from a point high in the neck to the 
diaphragm, where it ended in a firm cord. The blood supply was derived from the medias- 
tinum and directly from the aorta. The esophagus was identified and found to lie to the 
left and anterior to the cyst. No connection could be found between the cyst and the 
esophagus, although one may have existed high in the neck. The mediastinal pleura was 


Fig. 6.—High-power magnification of mucosa of cyst wall to show typical secreting gastric 
mucosa. 


incised and the eyst freed by combined sharp and blunt dissection. The mucosa was com- 
pletely removed from the pedicle which extended into the neck, and the pedicle itself was 
then ligated with silk sutures. The pleural cavity was lavaged with copious amounts of 
saline solution and the mediastinal pleura closed loosely with interrupted sutures. -The lung 
was expanded and a small Pezzer catheter was placed through the ninth interspace poste- 
riorly for postoperative drainage. Penicillin, 200,000 units, was instilled into the pleural 
cavity and the wound closed in layers with interrupted silk sutures. 
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The cyst measured 14 by 5 by 1.5 em. in size and resembled grossly a normal infant 
stomach. The wall was uniformly resilient and averaged .3 em. in thickness. The inner 
surface consisted of mucosa in rvgal folds typical of stomach. A .5 em. ulcer was found 
at the upper end of the cyst. The cyst contained about 75 ¢.c. of yellowish fluid which 
was negative for occult blood and had 18.6 degrees free and 32.4 degrees total acid 
(Figs. 3 and 4). 

Microscopic Descriptions.—Sections from various portions of the wall of the specimen 
showed a typical secreting gastric mucosa. In several situations collections of acute 
inflammatory cells were scattered throughout the mucosal glands. A small mucosal ulcer 
covered by fibrinous exudate was present. Mucosal capillaries were congested. The sub- 
mucosal tissues were slightly fibrosed. The inner musculature, circular layer, was composed 
of a histologically normal, smooth muscle. The outer musculature, the longitudinal layer, 
did not appear unusual and was slightly thicker than the inner circular layer. The outer 
tissue, the serosa, was fibrosed and focally hemorrhagic. Arteries and arterioles in all layers 
of this cystic structure were not unusual (Figs. 5 and 6). 


Fig. 7.—Postoperative roentgenogram showing only slight residual pleural thickening. 

Diagnosis.—Diagnosis was gastric cyst of mediastinum with a small ulceration of 
mucosa. 

The postoperative course was complicated by development of a pleural effusion on the 
right side but this responded to frequent aspirations and chemotherapy. 

Six months after operation the boy was in good health with no indication of other 
cysts below the diaphragm. Postoperative roentgenograms (Fig. 7) showed only slight 
pleural thickening. 
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SOLITARY XANTHOMA OF THE LUNG 


H. Wiuu1AM Scort, Jr., M.D., ANpREw G. Morrow, M.D., 
AND TORRENCE P, B. Payne, M.D. 
BaLtimore, Mp. 


E have recently had an opportunity to observe a clinically benign tumor 

of the lung in a young woman. After a successful lobectomy with removal 
of the lesion, pathologic study showed this tumor to be a so-called ‘‘xanthoma.’’ 
Since we have been unable to find a similar case previously recorded, this case 
is reported in detail. 


CASE REPORT 


F. M., a 34-year-old white housewife, first came to the outpatient department of the 
Johns Hopkins Hospital on April 3, 1946, for examination as recommended by her family 
physician. 

Family history was noncontributory. The patient’s past health had been good. Ten 
years previously she had had an episode of albuminuria and edema of the face. This was not 
associated with pregnancy and cleared without specific therapy in about ten days. Eleven 
years prior to admission she had an attack of mild left-sided pleurisy lasting about one week 
and unassociated with cough, fever, weight loss, or hemoptysis, For the past five years she 
had had occasional ankle edema after standing. The patient denied any exposure to tuber- 
eulosis. 

The present illness was dated from September, 1945, at which time she had mild hemop- 
tysis for five days. This was intermittent and associated with pain in the right supraclavicular 
region. It was not associated with fever, sweats, weight loss, or malaise. Shortly after this 
a chest x-ray taken by the family physician is said to have shown a lesion in the lung, not 
thought to be tuberculous. 

Since September, 1945, the patient had been completely asymptomatic; there had been 
no further hemoptysis, and no pain, cough, weight loss, or sweats, 

Physical examination upon admission to the outpatient department was completely 
negative except for slight impairment of breath sounds over the right lower chest. 

A chest x-ray taken at this time (Fig. 1) revealed a normal cardiovascular shadow, In 
the right cardiophrenic angle a circular circumscribed lesion was apparent. On fluoroscopy 
this was found to be in the anterior portion of the right lower lobe. The remainder of the 
lung fields was clear. Bronchoscopy on two occasions failed to show any endobronchial 
pathology. Bronchograms showed no communication of the mass with any bronchus and were 
normal in all other respects (Fig. 2). 

A tuberculous lesion was strongly suspected and for this reason the patient was followed 
carefully for a period of ten months. Serial x-rays during this period did not show any 
change in the size, shape, or position of the mass. Repeated smears and cultures of the 
sputum failed to reveal tubercle bacilli. The Mantoux test was only slightly positive after 
forty-eight hours with 0.1 ¢.c. of 1:1,000 old tuberculin. 

Accordingly a diagnosis of lung tumor, probably benign, was made and on Feb. 3, 1947, 
the patient was admitted to the surgical service of this hospital. 

During the period of observation in the out-patient department the patient had 
remained entirely asymptomatic. 

Physical Examination.—The temperature was 99.2° F.; pulse, 88; respiration, 22; blood 
pressure, 96/70. 
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The patient was a well-developed, well-nourished, white woman who did not appear to 
be ill. There was no cyanosis. Examination of the head, eyes, ears, nose, and throat was 
essentially negative. The heart was not enlarged to percussion and no murmurs were heard. 
Radial pulses were equal and regular. The chest moved equally and adequately with respira- 
tion. The percussion note was everywhere resonant and the lung bases descended fully and 
equally. The breath sounds were vesicular throughout but slightly distant over the right 


















Fig. 1.—Roentgenogram of chest in patient with solitary xanthoma of 





2.—Bronchogram demonstrating xanthoma in right lower lobe of lung. 
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lower chest posteriorly. There was no clubbing of fingers or toes. The remainder of the 
physical examination revealed no abnormalities. 

Laboratory Studies.—Urinalysis was negative; hemoglobin 13 grams per cent; leucocyte 
count was 6,000 with normal differential; sedimentation rate (corrected) 24.0 mm. per hour; 
icteric index 6.0; sputum smear revealed no acid-fast organisms. 

Operation.—On Feb. 5, 1947, Dr. Alfred Blalock, using endotracheal cyclopropane-ether 
anesthesia, performed a thoracotomy through a right .posterolateral incision, resecting a por- 
tion of the sixth rib posteriorly. A few filmy adhesions were present between the lung and 
the chest wall. The upper and middle iobes were normal in appearance and consistency. The 
basal segment of the right lower lobe contained a hard mass the size of a large lemon which 
was completely contained within the parenchyma of the lobe. No other masses were palpable 
and no hilar nodes were felt. Accordingly a right lower lobectomy was performed and the 
chest closed without drainage. The patient withstood the procedure well. 

Course.—The postoperative course was extremely smooth. The patient was ambulatory 
and comfortable by the second postoperative day. X-rays revealed good expansion of the 
remaining lobes with a minimum of fluid. Thoracentesis was not necessary. She was given 
penicillin 240,000 units daily for nine days. 
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Fig. 3.—Photograph of resected right lower lobe (paticnt F. M.) with incision into substance of 
lobe expos:ng well-circumscribed xanthoma. 


Beeanse of the xanthomatous appearance of the tumor (Fig. 3), numerous postoperative 
laboratory procedures were carried out. Cephalin flocculation and thymol turbidity were 
within normal limits. Serum nonprotein nitrogen was 41 mg. per cent; cholesterol 200 mg. 
per cent; total serum protein 6.7 Gm. per cent with albumin 4.3 Gm, per cent and globulin, 
2.4 Gm. per cent; amylase 233 mg. per cent reducing substance; phosphate 4.0 mg. per cent 
and alkaline phosphatase activity 2.0 Bodansky units. Bilirubin was 1.6 mg. per cent total, 
0.9 mg. per cent direct. Bromsulfalein showed 2.0 mg. per cent retention. Intravenous 
urograms showed normal collecting system and ureters. Serologic tests for syphilis were 
negative. No evidence of generalized xanthomatosis could be detected. Liver and spleen 
were not palpable and no suggestive cutaneous lesions were present. Roentgenograms of the 
skull and long bones showed no abnormalities. 

The patient was discharged asymptomatic on the thirteenth postoperative day. Physical 
examination of the chest at this time showed decrease in breath sounds at the right base with 
slight impairment of percussion, She has remained in good health in the nine months since 
discharge from the hospital. 








Fig. 4. Fig. 5. 
Fig. 4.—Luxuriant growth of oval or spindle-shaped cells with small groups of xanthoma 
cells. 
Fig. 5.—Xanthoma cells scattered singly or in groups. 
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Fig. 6.—Area showing a preponderance of xanthoma cells. One giant cell and a small 
collection of lymphocytes are present. 
Fig. 7.—Interlacing bands reminiscent of the structure of a neurinoma, 
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Pathologic Study.*— 

Gross description: The specimen consists of the lower lobe of a lung. The pleural 
surfaces are smooth and pink. The lung tissue is only slightly crepitant and within it a 
firm, round mass can be felt. On section this mass appears to be well circumscribed (Fig. 3), 
measures 4.5 em. in greatest diameter and is composed of somewhat friable, yellow tissue, 
which has a smooth chalklike cut surface. In the center of the mass there is apparently a 
thin-walled blood vessel measuring about 1 cm. in greatest diameter and filled with blood 
clot. Small areas of hemorrhage are also seen around the periphery of the mass. The sur- 
rounding lung tissue is compressed and at one point only a thin layer about 2 mm. in thickness 
separates the tumor from the pleural surface. Representative blocks are taken for microscopic 
study. 

Microscopic description: All of the sections show a luxuriant growth of oval or spindle- 
shaped cells (Fig. 4) lying on a background of eosinophilic fibrillary collagen. Scattered 
among them singly or in groups (Figs. 4, 5) are large, round, or polyhedral cells which have 
a small dark nucleus and foamy cytoplasm which stains deeply with sudan 1V and is doubly 
refractile. Lymphocytes are scattered lightly throughout the sections and an occasional 
plasma cell and eosinophile are seen. A few multinucleated giant cells are also present 
(Fig. 6). In a few areas the collagenous material has a tendency to form interlacing bands 
reminiscent of the structure of a neurinoma (Fig. 7); no nervous elements can be demon- 
strated, however, either by the Masson trichrome stain or by the Wilder method. There are 
a few small areas of hemorrhage and foci of hemosiderin-laden macrophages are found 
scattered in the sections. The grossly described blood vessel in the center of the mass is 
seen to consist of an area of laked red blood cells, hemosiderin, and cholesterol clefts sur- 
rounded by hyaline scar tissue. Around the growth there is a definite connective tissue 
capsule which in some places is thin and partially broken through, Elastic stains do not 
reveal any lung framework within the mass itself. 

Final Diagnosis.—Xanthoma in lung. 


COMMENT 


Considerable confusion exists concerning the nature and etiology of the 
disturbances of lipoid metabolism manifested by xanthomatous masses, whether 
local or generalized. Gruenfeld and Sielig' in 1934 and Thannhauser and 
Magendantz? in 1938 made exhaustive studies of the xanthomatous diseases. In 
general these authors consider the various forms of xanthoma to represent meta- 
bolic disturbances rather than neoplastic processes. They classify the xanthoma- 
tous diseases as (1) primary xanthomatosis with and without hypercholesterol- 
emia, (2) secondary xanthomatosis associated with lipemia, and (3) localized 
xanthoma cell formation in true tumors. 

In the case reported here there was no evidence of general metabolic dis- 
turbance as manifested by diabetes, hypercholesterolemia, or lipemia. No xan- 
thomatous lesions were present in the skin and no osseous changes were demon- 
strable. Therefore, it would appear that the solitary tumor of the right lower 
lobe of the lung in our patient represents either a xanthomatous deposit of a 
primary rature or xanthomatous replacement of an underlying neoplasm, no 
identifiable remnants of which remain. 
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A REPORT OF A CASE OF LOCALIZED BRONCHOPULMONARY 
MONILIASIS SUCCESSFULLY TREATED BY SURGERY 


Aurrep Hurwitz, M.D., anp RaymMonp YESNER, M.D. 
NEWINGTON, CONN. 


INTRODUCTION 


RONCHOPULMONARY moniliasis was first described by Castellani’ in 

Ceylon in 1905. Many of his patients contracted the disease by inhaling 
tea dust in factories. In 1906 he found mycelial filaments and yeastlike bodies 
in the sputa of men suffering from tea tasters’ cough. The clinical picture 
closely resembled tuberculosis, varying from mild cough to fever, hemoptysis, 
emaciation, and death. He struck a note of caution in making the diagnosis 
because monilia, which may exhibit all degrees of pathogenicity, are frequently 
found in the oral cavity of man. He described four pathogenic species: Monilia 
tropicalis Castellani, Monilia pinoyi Castellani, Monilia Krusei Castellani and 
Monilia metalondinensis Castellani, but indicated that other species with the 
same biochemical reactions may be nonpathogenic. He felt that pathogenic 
forms could be differentiated by intrapulmonary inoculation into rabbits with 
subsequent formation of characteristic pulmonary nodules. 

In 1915 Boggs and Pincoffs? reported the first case of bronchopulmonary 
moniliasis in this country with post-mortem findings. Up until 1931 only 
five cases of bronchopulmonary maaniliasis were confirmed by post-mortem 
examination. One of the most complete descriptions was made by Warr.* 
The disease may manifest itself in protean ways and affect the following 
structures: (1) tonsils, (2) bronchi, (3) conjunetiva, (4) intestinal tract, 
(5) ears, (6) urethra, (7) skin, (8) central nervous system. In addition, five 
instances of blood stream infection, all occurring in drug addicts, have been 
reported. Wessler and Browne‘ reported complete recovery of a patient with 
monilial bacteremia during the use of NaI intravenously and thymol and KI 
orally. Hiatt and Martin’ reported eure of a patient treated with anti- 
candida rabbit serum, after iodides had been discontinued because of severe 
skin eruptions. Intravenous gentian violet has also been used. All forms of 
therapy have been only sporadically successful. Surgery has not been 
previously described as a therapeutic measure. The following case report 
represents the first successful surgical extirpation of localized bronchopulmonary 
moniliasis. 

CASE REPORT 

A 22-year-old, well-developed, white man was admitted to the hospital on Feb. 24, 1947, 

with a history of hemoptysis for three months. Three months before admission he developed 
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a scanty cough with fever, and called a physician who confined him to bed for one week 
with ‘‘virus pneumonia.’’ Because of continued cough with daily production of about one- 
half ounce of sputum, occasionally blood-streaked, roentgenograms of the chest were taken 
in November, 1946, and January, 1947. They revealed a persistent opacity in the upper lobe 
of the right lung and the physician made a tentative diagnosis of pulmonary tuberculosis. 
The patient had no dyspnea or easy fatigability and had gained two pounds in weight since 
the onset of the illness. 

Physical examination revealed a well-nourished patient who did not appear il. The 
temperature was 98.4° F. and the pulse rate was 76 beats per minute. Examination of the 
lungs was negative. X-ray views of the chest revealed an ovoid area of infiltration 34 cm. 
in diameter in the axillary segment of the subapical division of the upper lobe bronchus 
(Fig. 1). 

Laboratory studies revealed that the red cell count was 4,700,000, hemoglobin 81 per cent, 
and the white cell count 6,400 with a normal differential. Tuberculin intradermal test (PPD) 
was negative in dilutions of 1:10,000 and 1:1,000. Six concentrated specimens of the sputa 
and of the gastric juice were negative for tuberculosis and pathogenic fungi. A guinea 
pig inoculated with the sputum was autopsied in the eleventh week and tuberculosis could 
not be demonstrated. Coccidioidin skin test (1:1,000) was negative. 

Sputum collected on May 13 and May 19 and cultured on Sabouraud’s medium grew 
out numerous yeastlike colonies, which after subculture on sucrose, maltose, and lactose 
showed the cultural characteristics of Candida albicans, including branching forms on stab 
preparations.* On May 16, examination of the right chest was negative for fungi. On 
June 2, 1 «.c. of the culture of C. Albicans from the sputum was injected into a rabbit’s 
ear vein. On June 10, autopsy of the animal revealed numerous bilateral renal granulomas, 
which were firm, yellow-white, and measured up to 1 em. in diameter. Microscopically they 
consisted of acute granulomas in which neutrophilic and eosinophilic polymorphonuclear 
leucocytes predominated (Fig. 2). The surrounding tubules were filled with similar exudate. 

Clinical Cowrse.—The patient had an afebrile course but continued to raise about one- 
half ounce of sputum which was occasionally blood-streaked. Bronchoscopy and bronchograms 
were noncontributory. Because a lung abscess could not be ruled out, he was given a course 
of sulfadiazine (6 Gm. daily) and penicillin up to one million units daily. In addition, 
aerosol penicillin (30,000 units every four hours) was tried without any resultant diminution 
in the size of the lesion. Since carcinoma of the lung was a distinct possibility and since 
the lesion, if not malignant, might prove amenable to surgical extirpation, an operation 
was performed on May 2, 1947. The pleura was opened through the bed of the fourth rib. 
A circumscribed, somewhat firm lesion was observed in the axillary segment of the sub- 
apical division of the right upper lobe in close proximity to the oblique fissure. Since the 
lesion was firmly adherent to the parietal pleura, the latter was removed with the diseased 
portion of the lung. A wedge excision of the diseased axillary segment, which included the 
segmental bronchus, was performed. The edges of the defect were closed with short, run- 
ning sutures of No. 00 catgut. A No. 20 Foley catheter was left in the pleural space and the 
wound was closed in layers with silk. 

The patient made an uneventful postoperative recovery. On two occasions 350 c.c. of 
sanguineous, sterile fluid were removed from the pleural cavity. The patient was discharged 
on the nineteenth postoperative day. He was completely asymptomatic when seen one year 
later. 

Pathology Report.—The specimen consisted of a 5.5 by 6 by 3 em. wedge-shaped mass 
of lung tissue, to which was adherent a 4 by 1.5 by 0.7 em. strip of muscle (Fig. 3). The 
lung w4s congested, red, and atelectatic. The base of the wedge consisted of both pleural 
layers, to which intercostal muscle was adherent. The apex of the specimen presented a 
5 mm. channel with a 1 mm. thick, white wall, suggestive of a bronchus. Through this 


*Because of the highly technical nature of fungus identification, a culture was submitted 
to Dr. Norman F. Conant of Duke University, who identified it as Candida (monilia) albicans. 
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1, A and B.— Anteroposterior and lateral x-ray views of the lungs reveal an ovoid area 
of infiltration in the axillary segment of the subapical division of the right upper lobe. 


Fig. 2.—Low-power photomicrograph of rabbit’s kidney, showing granuloma produced by 
intravenous injection of suspension of monilia grown from patient. 
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Fig. 3.—Lung specimen, showing bronchus at entrance to cavity, which is filled with semi- 
attached, gelatinous, monilial membrane. 


Fig. 4.—Low-power phototmicrograph of granulation tissue wall of lung cavity, showing loose 
mass of mycelia in the cavity. 
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opening projected a white, translucent, gelatinous, shiny membrane. The channel opened 
into a thick-walled, cystic structure measuring about 1.5 em. in diameter and lined by the 
same translucent material, resembling a ‘‘thrush’’?’ membrane, which was removed, leaving 
a roughened, pebbly surface with numerous blood clots. The wall measured up to 1 cm. 
in thickness, was firm, and contained many small, yellow foci. 

On microscopic examination (Figs. 4 and 5), the wall of the cavity was found to be 
lined by granulation tissue with numerous capillaries and fibroblasts and heavily infiltrated 
with plasma cells, and less heavily with lymphocytes, neutrophilic and eosinophilic poly- 
morphonuclear leucocytes. The outer portion of the wall consisted of a layer of collagenous, 
fibrous tissue, in which eosinophiles and lymphocytes were the predominant white cells. The 
surrounding lung tissue was congested and atelectatic. About the blood vessels and small 
bronchi, lymphocytes formed follicles which showed considerable germinal activity. Adjacent 
to these follicles, the alveoli were frequently lined by cuboidal cells. Some of the alveoli and 
bronchi contained ‘‘dust cells’’ and vacuolated monocytes; others were filled with red blood 
cells and neutrophiles. In the area between the cavity and the pleura, the lymphoid accumu- 
lations were particularly dense. Only a few bronchi and channels lined by cuboidal cells 


Fig. 5.—Oil immersion photomicrograph of mass of mycelia shown in Fig. 3. 


remained. The channel at the apex of the specimen was lined by bronchial epithelium, which 
became ulcerated as it joined the cavity. The pleural layers and intercostal muscles were 
fused by vascular fibrous tissue, through which the blood vessels coursed in a radial direction. 
Lying loosely within the cavity there was a network of fungal mycelia, closely surrounded 
by neutrophiles. Frozen sections and hanging drop preparations of the loose, white mem- 
brane revealed that it was a growth of fungus, having the segmented, branching mycelia and 
chlamydospores characteristic of C. (monilia) albicans. 


COMMENT 


Bronchopulmonary moniliasis is a_ difficult diagnosis to~- make. 
Skin tests are equivocal.* * Monilia present in the sputum may be non- 
pathogenic or may be a secondary invader. Discovery of the characteristic 
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membrane of monilial infection in the diseased portion of the lung is the 
most valid diagnostic procedure. The appearance of a cavity connecting with a 
bronchus, filled with a gelatinous, white membrane and adherent to the 
chest wall, corresponds closely to the necropsy findings described by Warr.* 
Microscopie examination of the membrane proved the existence of numerous 
fungal elements, identifiable as C. (monilia) albicans. Attempts to demon- 
strate other agents by bacteriologic and histologic methods failed. There was 
also failure to elicit a history of any antecedent disease. Further evidence of 
the association of monilia with the pulmonary lesion was the consistent 
appearance of the typical organisms in the sputum. These organisms from 
the sputum injected intravenously into a rabbit’s ear* produced granulomas 
of the kidneys resembling the nodules in the lungs of a rabbit produced after 
intrapulmonary inoculation by Castellani.’ Clinically, the sputum was scanty. 
The glairy, sticky quality with a sweet or yeastlike odor described by others 
was not present. The gross and microscopic picture of the lesion, the demon- 
stration of monilia in the membrane lining the eavity, the finding of monilia 
in the sputum by direct examination and culture, a positive virulence test in 
an inoculated rabbit, and the failure to demonstrate any other causative agent 
or to elicit a history of antecedent disease are the reasons for calling this a 
ease of primary bronchopulmonary moniliasis. Only the lung was invaded 
in this case. 

Vaccine and drug therapy have been only sporadically successful.’ * * 
Surgical intervention should be considered as an effective therapeutic procedure 
in the treatment of localized bronchopulmonary moniliasis. 


9, 10 


SUMMARY 


The first case of primary bronchopulmonary moniliasis successfully treated 
by surgical excision has been reported. The patient has shown no clinical 
or x-ray evidence of recurrence of the disease during the year following 
operation. 
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CONSTRICTIVE PERICARDITIS WITH OBSTRUCTION OF 
PULMONARY VEINS 


WALTER LAWRENCE, JR., S.B., M.D., W. E. Apvams, M.D., AND 
Donatp E. Cassets, M.D. 
CuHIcaGco, ILL. 


INCE Chevers” excellent description of chronic pericardial disease in 1842, 
S there have been many publications about this disease. Most authors sep- 
arate the disease into constrictive pericarditis, a fibrous process of the peri- 
cardium without external adhesions, and chronic mediastinopericarditis, a proc- 
ess in which the external adhesions are predominant. In some cases such a 
clear-cut distinction cannot be made. 

Effective surgical therapy for constrictive pericarditis had not been accom- 
plished until three decades ago. Brauer? in 1902 described a rib removal pro- 
cedure called cardiolysis. This, however, was of value only in the mediastino- 
pericarditis group despite its indiscriminate usage. Delorme* in 1898 pro- 
posed removal of the constricting pericardial sac, but reports of pericardial re- 
section did not appear until 1920. In the ensuing ten years there were reports 
of surgical cures by Rehn,* Volhard and Schmieden,’® Sauerbruch,® Churchill,’ 
and Beck.’ In the last two decades there has been more widespread use of 
this procedure. 

In a typical case of constrictive pericarditis there are symptoms and signs 
of right-sided heart failure in a patient with a small quiet heart. The peri- 
cardial sear limits diastolic filling, thereby decreasing stroke volume. In most 
cases this has a marked effect on the systemic venous circulation, producing per- 
sistent serous effusions, edema, and elevated venous pressure. There is also 
tachyeardia, low pulse pressure, and pulsus paradoxus. Detailed physiologic, 
clinical, and surgical discussiors of this condition and its variations have been 
published by Beck and Griswold,’? White,’® Heuer and Stewart," Blalock and 
Burwell,?? and Sellors.’® 

Different classifications and concepts of pathogenesis have been expressed 
through the years by Pick,’ Kelly,® Rolleston,'® Curschmann,’’ Rothstein,’ 
and others. Constrictive pericarditis has been described under other names 
such as Pick’s disease, adhesive pericarditis, and polyserositis. Much of this 
variation is probably due to the unknown etiology of the majority of cases 
reported. 

Most writers report approximately 20 per cent of their cases as proved 
tuberculosis (Cole and associates’? and Harrison and White”’). In contrast, 
Blalock and Burwell’? reported the tubercle bacillus as etiologic agent in 64 
per cent of their twenty-eight surgical cases. Another group of cases are re- 
garded as sequelae of pyogenic pericarditis. Rheumatic pericarditis is now 
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considered a rare cause of constrictive pericarditis although it is responsible for 
most asymptomatic adhesive pericardiums and mediastinopericarditis. (White,”° 
Harrison and White,?° Sprague and co-workers,”! Sellors,’* and others.) 

With few exceptions the remaining cases are classified as idiopathic. All 
but one of our eight cases fell into this category. It was said by Trout” 
that the problem in establishing the etiology in this group is due to the fact that 
an organism causing a prolonged defensive process would be difficult to find late 
in the disease. Some authors feel that these are unproved cases of tuberculosis. 
Wells”® postulated a spread of sclerogenic products of tubercle bacilli to peri- 
eardial and pleural surfaces from adjacent tuberculous lymph nodes. Due to 
lack of evidence, the etiology in a large proportion of cases remains unde- 
termined. 

The following case is being reported because of an unusual basis for un- 
successful surgical therapy. The pulmonary veins were markedly stenosed by 
fibrous tissue. This unique phase of the process was not disclosed until autopsy. 


CASE REPORT 


A white boy, (No. 376848), aged 14 years, was seen for the first time at the University 
of Chicago Clinics on Feb. 27, 1946. Complaints were swelling of the abdomen for five 
to six weeks, dyspnea for four weeks, and ankle swelling for several days. Past history 
revealed an episode of severe dyspnea three years previously which subsided in three days. 
A chest roentgenogram at that time by a local physician showed a marked semicircular 
bulge on the left heart border in the region of the pulmonary conus. He was asymptomatic 
until October, 1945, when he was admitted to a contagious disease hospital for a short 
period with a questionable diagnosis of meningitis. In January, 1946, he developed a re- 
spiratory infection from which he recovered in two weeks. Two weeks subsequently, how- 
ever, he noticed an abdominal enlargement. Paracentesis yielded four quarts of straw 
colored transudate from which nothing was cultured. In the remaining three weeks before 
admission to the hospital he required two more paracenteses. 

This boy had had the common childhood illnesses and had not had rheumatie fever. 
The family history was noncontributory. 

Physical examination revealed a well-developed, but not too well-nourished, boy. There 
was bilateral pleural effusion and rales at the left base. The respiratory rate was 24 per 
minute. The heart was enlarged to percussion. On auscultation the heart sounds were 
distant and indistinct. No friction rub nor murmurs were heard. The heart rate was 130 
and there was a definite pulsus paradoxus. The blood pressure was 112/88. The abdomen 
was very distended and tense, and a fluid wave was present. No organs were palpable, but 
the liver was percussible two fingers below the costal margin. There was 1 plus edema 
of the ankles. 

Laboratory.—Blood examination revealed a red blood cell count of 5.29 million, hemo- 
globin 15 Gm., hematocrit 48, and white blood cell count 7,050. The differential count was 
62 per cent polymorphonuclears, 34 per cent lymphocytes, 3 per cent monocytes, and 1 per cent 
eosinophiles. Wassermann, Kahn, Mantoux in 1:1000 concentration, and the tuberculin 
patch test were all negative. The sedimentation rate was 5 mm. per hour (Wintrobe). 
Blood chemistry values were: nonprotein nitrogen 22 mg. per cent, plasma proteins 6.5 
Gm. per cent, albumin 3.14 Gm. per cent, globulin 3.29 Gm. per cent, albumin-globulin ratio 
of .95; serum cholesterol 136 mg. per cent, and alkaline phosphatase 8.6 units. The urine 
was normal. 


X-ray views of the chest showed bilateral pleural effusion and a large rounded mediastinal 
mass on the left side. The heart was enlarged. Aneurysm of the aorta or pulmonary artery 
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and mediastinal tumor were considered possible diagnoses from the x-ray appearance (see 
Fig..1, A and B). 

Special Tests—The venous pressure in the right antecubital vein was 319 mm. and 
320 mm. of water on two measurements. Vital capacity was 1.5 liters. The electrocardio- 
gram was interpreted as showing right axis deviation. There was low voltage of the ven- 
tricular complexes. 

Working Diagnosis.—A working diagnosis was made of tumor or cyst in mediastinum or 
pericardium with impingement upon or obstruction of the pulmonary circulation. 





A. B. 


Fig. 1.—A, Chest roentgenogram of patient at time of admission. Note bilateral pleural 
effusion and sharply defined capacity extending out from left border of heart. B, Lateral 
chest x-ray view showing the capacity to be in the anterior mediastinum. 


Preoperatwe Course-——The boy was observed seven weeks before surgical exploration. 
Attention was directed to the generalized fluid accumulation. Two days after admission 
(March 2, 1946) a paracentesis was performed yielding 4,200 ¢.c. of bright orange-yellow 
fluid with a specific gravity of 1,016. Total protein determination gave a value of 3.20 Gm. 
per cent. Tests for bile were negative. Microscopically, red blood cells were seen. Nothing 
grew on culture of the fluid. 

Three days later (March 5, 1946) a paracentesis yielded 700 ¢.c. of bloody fluid with 
a specific gravity of 1.010, total protein 1.08 Gm. per cent, albumin .55 Gm. per cent, globulin 
.53 Gm. per cent, and nonprotein nitrogen 22 mg. per cent. The patient had decreased in 
weight from 69.4 to 60.8 kilograms in this one week of preoperative preparation. 

Operation—The anesthesia was ethylene-oxygen plus ether under positive pressure. 
High oxygen concentration was necessary throughout the procedure. 

An incision was made encircling the lower aspect of the left breast, and the left 
pleural cavity was entered through the left fifth interspace after division of the fourth and 
fifth costal cartilages. Considerable pleural fluid escaped as the cavity was opened. The 
left lung was found to be very firmly fixed to the heart and mediastinum anteroinferiorly 
and both visceral and parietal pleura in the region were markedly thickened. A firm tumor 
mass approximately 2 to 214 inches in diameter was found located in the anterior mediastinum 
directly over the pulmonary conus. It was bound down firmly with dense adhesions due 
to thickening of the mediastinal pleura. 
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After mobilizing the lung from the pericardium and mediastinal pleura, a cleavage 
plane was found between the tumor mass and the pericardium, and by blunt and sharp dissec- 
tion it was gradually freed from these structures. It was firmly attached to the pericardium 
by dense fibrous adhesions. No large blood vessels were encountered. 

As soon as the mass was mobilized the conus showed considerable pulsation, and it was 
evident that this had been considerably obstructed by the mass. On release of this obstruc- 
tion, the patient’s respiratory rate dropped from 42 to 28, his color improved perceptibly, 
and the pulse rate as well as quality improved. The mass was completely removed. 

The chest wound was closed in Jayers, a pezzar suction catheter being brought out 
through a stab wound for drainage. 

The patient was given 1,150 ¢.c. of whole blood and 300 ¢.c. of normal saline solution 
while on the operating table. 

The mass was a multiloculated cyst about 8 by 6 by 5 em. with walls varying from 
1 to 5 mm. The cyst contained some clots and some reddish brown fluid which, analyzed 
chemically, gave these values: total protein 5.75 Gm. per cent, albumin 2.75 Gm. per cent, 
globulin 3.0 Gm. per cent, nonprotein nitrogen 41.3 mg. per cent, sugar 34 mg. per cent, total 
cholesterol 265 mg. per cent, and free cholesterol 179 mg. per cent (see Fig. 2, A). 
Histologically it consisted ef fibrous walls and organizing granulation tissue as a cyst 
lining. There were hemosiderin deposits and a few lymphocytes and plasma cells scattered 
throughout the connective tissue. Several large endothelial-lined vascular structures filled 
with blood elements established the pathologic diagnosis as cavernous hemangioma of the 
mediastinum (See Fig. 2, B). 





A. B. 


Fig. 2.—A, Photograph of opened tumor mass removed from over the pulmonary conus 
in the anterior mediastinum. Note multiloculation with considerable fibrosis in the trabeculae. 
B, Low-power microscopic section through entire tumor mass. Note spaces of various sizes 
and shapes partly filled with blood. Some areas of calcification may be seen. 

Postoperative Cowrse——The patient did well following operation and appeared to be 
improved, but only for a short time. The wound healed by primary intention. Fluid con- 
tinued to accumulate in the peritoneal and pleural cavities, however, and the venous pressure 
remained elevated. The left pleural cavity gradually became obliterated. Paracentesis and 
thoracentesis on the right side of the chest were carried out and diuretics given. 

On fluoroscopic examination the cardiac movements were markedly diminished. This 
finding, along with increased venous pressure, strongly suggested the diagnosis of pericardial 
effusion or constrictive pericarditis. Aspiration of the pericardial cavity revealed a rela- 
tively small amount of bloody fluid. An exploration was thought to be indicated. Plasma 
proteins at this time were 7 Gm. per cent, albumin 3.1 Gm. per cent, and globulin 4 Gm, 


per cent. 
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Operation.—The operation was performed on April 4, 1946. The incision extended 
from the left third costal cartilage, downward over the left border of the sternum, and 
outward over the sixth costal cartilage. The pectoralis major muscle was reflected laterally 
and the fourth, fifth, and sixth costal cartilages were removed subperichondrially along 
with a short stump of the anterior ends of the fourth and fifth ribs. The left pleura and 
lung were then dissected laterally from over the perichondrium after ligation of the left 
internal mammary vessels at the upper and lower end of the exposed area. 

The pericardium was definitely thickened and very little cardiac movement could be 
seen. On opening the pericardium, hemorrhagic transudate spurted out under high pressure. 
The incision in the pericardium was enlarged and a large amount of fluid was removed. 
The anesthetist stated that the color of the patient improved immediately and the blood 
pressure increased to 130/100. The pericardium was then excised over an area approxi- 
mately 214 by 2 inches and a large Penrose drain was placed on the bottom of the peri 
cardial cavity. 

Exploration with a finger revealed no adhesions between the pericardium and the 
heart muscle. The epicardium was somewhat thickened but did not interfere with heart 
activity. The chest wound was then closed in layers. The Penrose drain was sutured to 
the skin. During the procedure the patient receive:l 200 ¢.c. of whole blood and 200 ¢.c. of 
normal saline solution. 

The thickened pericardium removed at surgery showed perivascular infiltration of 
chronie inflammatory cells. Nothing was cultured from the fluid. A guinea pig into which 
the fluid was injected was later sacrificed and found to be normal. 


Postoperative Course. The patient made a satisfactory recovery with routine manage- 
ment. The wound healed readily. The cardiorespiratory function improved considerably. 
With the oceasional aid of diuretics, the pleural fluid and ascites markedly decreased 
and the ankle edema disappeared. The boy felt well and was able to walk about in his 
room. 

On May 3, 1946, a grayish-white membrane on the palate was observed, considered 
Vinecent’s angina, and treated as such. One week later the diagnosis of moniliasis 
was established. The lesions involved the pharynx, nasopharynx, larynx, and trachea 
by that time. They were treated locally with 2 per cent aqueous gentian violet and 
systemically with sulfadiazine, 5 Gm., and sodium bicarbonate, 3 Gm. After gross 
hematuria on May 16, 1946, the systemic therapy was abandoned. The visible lesions 
disappeared after two weeks of therapy, but therapy was continued for two months. 

After May 10 his condition in relation to the primary disease was relatively stationary. 
Urinary output averaged around 600 ¢.c. per day except for occasional days when 1 e.c. of 
Mercupurin was given to induce diuresis. Breathing was difficult at times, but pleural fluid 
by x-ray and fluoroscopy was decreasing in amount. Some ankle edema and ascites ac- 
cumulated in mid-June and paracentesis was done June 18. The 4,870 c.c. of clear 
yellow fluid had a specifie gravity of 1.020. 

An x-ray on June 27 showed the heart to be relatively normal in size and a small 
amount of pleural fluid was present (see Fig. 3). 

Ascites and ankle edema became evident again on July 10, 1946. There was 
venous engorgement and the venous pressure was 300 mm. of water. 

Mercupurin (1 cc.) was given to promote a diuresis about once a week and the 
patient continued to pursue a’ somewhat static course. Plasma proteins, nonprotein 
nitrogen, and the venous pressure remained at the previous levels. 

Another paracentesis of 3,400 ¢.c. was done July 29. Despite removal of large 
quantities of pleural and ascitic fluid the plasma proteins were at no time subnormal. 
The albumin-globulin ratio, however, was always less than one. 

By August the disease process was thought to have entered a chronic phase and 
further surgery seemed indicated. 


Operation—Aug. 13, 1946, partial pericardectomy was done. An incision was 
made through the sear of the former operation, the upper and lower angles being extended. 
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The soft structures of the chest wall were reflected to the left from over the pericardium. 
Parts of the third, fourth, and fifth ribs were removed subperiosteally to allow exposure. 
The left pleura and lung were then reflected from over the pericardium, and the former 
opening into the pericardial sac was found to be closed by fibrous tissue. 

Further exploration revealed the pericardial sac to be completely obliterated. After 
rongeuring away a considerable amount of the lower sternum, the pericardium was 
freed from the heart, first over the left ventricle anteriorly and to the left, and then 
over the right ventricle anteriorly. Two pieces of pericardium, measuring about 3 by 1% 
inches each, were removed. The heart enlarged noticeably as the pericardium was freed 
trom its surface. 

The soft structures of the chest wall were then sutured over the heart after placing 
one Penrose drain in the wound. 





Fig. 3. Fig. 4. 


Fig. 3.—Chest roentgenogram taken almost four months after removal of mediastinal 
hemangioma and three months after partial pericardectomy. Note improved aeration of the 
lungs due to decrease in pleural effusion. 


Fig. 4.—Chest x-ray view one day prior to expiration; there is considerable bilateral 
pulmonary congestion. 


Postoperative Course——The patient received the routine care including penicillin and 
nasal oxygen. Soon after surgery he was given 300 c.c. of whole blood, the transfusion 
being terminated because the venous pressure was found to be 375 mm, of water. 

On the second postoperative day the temperature was 37°C., pulse rate 110-120, 
and respiratory rate 30 per minute. Blood pressure was 100/65. The hemoglobin was 
10.5 Gm. and white blood cell count 5,000. The urinary output after surgery was only 
300 ¢.c. per day. 

Blood chemistry on the third postoperative day revealed a slight alkalosis; the 
carbon dioxide capacity was 75 vol. per cent, pH 7.45, and chlorides 85 mM/1. Plasma 
proteins were 6.62 Gm. per cent, albumin 3.19 Gm. per cent, globulin 3.45 Gm. per cent, 
albumin-globulin .98, and nonprotein nitrogen 52.6 mg. per cent. Ammonium chloride, 
3 Gm., was started and the following day the patient received 300 e¢.c. of whole blood 
and 60 ¢.c. of normal saline intravenously. 








838 THE JOURNAL OF THORACIC SURGERY 


There was a slight increase in urinary output and on Aug, 19, 1946, the sixth 
postoperative day, the carbon dioxide capacity of the plasma was 66.8 vol. per cent and 
the pH was 7.4. Plasma proteins and nonprotein nitrogen were only slightly altered from 
the values on Aug. 16, 1946. The sedimentation rate, as on every determination through- 
out the course, was not elevated. 

A paracentesis on Aug. 18 yielded 2,950 ec. On Aug. 22 an x-ray examination 
of the chest revealed bilateral congestion of the lungs (see Fig. 4). 

Respiration became labored on Aug. 20, one week after surgery, and the urinary 
output was only 200 cc. per day. On Aug. 22 the boy became cyanotic and respiration 
was still more difficult. A chest film showed passive congestion and a small amount of 
pleural fluid. The output that day was only 150 e.c. 

At 4 A.M. on Aug. 23 his condition became decidedly worse. He was very cyanotic, 
respirations were slow, pulse was very weak, and he could not be aroused. 

He improved slightly in the early morning with repeated doses of caffeine and 
sodium benzoate, Coramine, and Digalen. However, respiration became very weak, pulse 
irregular, and the extremities cold and moist. Réles and ronchi were heard in the chest. 
He died at 12:40 P.M. 

Autopsy.—The body showed emaciation and a dilation of venous collaterals on the 
trunk. There was chronic polyserositis with generalized edema and chronic passive congestion. 

There was obliterative fibrous pleuritis and pericarditis, except for the anterior 
pericardium which had been surgically removed. The pulmonary veins were very stenosed 
by rigid fibrous rings where they passed the pleuropericardium. The inferior pulmonary 
veins would not admit a finger tip and the superior vessels would barely do so. The superior 
and inferior vena cavae were distended but were not stenosed at any point. The aorta and 
pulmonary artery were normal. 

The heart was distorted in shape due to a definite right ventricular hypertrophy. The 
valves were all normal. 

The lungs demonstrated an extreme degree of chronic passive congestion and had areas 
of bronchopneumonia and chronic interstitial pneumonitis. A small peribronchial lymph 
node had an encapsulated (inactive) area of tuberculosis. 

There were 2,100 c.c. of ascites. The peritoneal surfaces were irregularly thickened 
and white. There were many adhesions between the bowel and abdominal organs. 

In addition to adhesions, the capsule of the liver was everywhere thickened. An 
extreme degree of fibrosis in the region of porta hepatis stenosed the portal vein in this 
area. Distal to the stenosis the intima of the vein was thickened. 

The bowel wall was increased in thickness by 50 per cent due to edema and fibrous 
white thickening of the serosa. The mesentery was short and stiff and there were many 
adhesions between adjacent loops of the bowel. They tended to form cystlike structures. 

The kidneys, pancreas, liver, and spleen all demonstrated chronic passive con- 
gestion. The kidneys on microscopic examination had many hyaline and granular casts, and 
many round bodies lodged in the tubules. This was considered obstructive nephropathy 
due to sulfa drug. 

Histologically, the over-all picture was one of much vascular fibrosis on all serous 
surfaces with minimal amounts of inflammation. 


DISCUSSION 


In this case a congenital (cavernous hemangioma) and inflammatory lesion 
of the mediastinum were coexistent. The effect of the pleuritis and pericarditis 
on the circulation was enhanced by the congenital lesion compressing the pul- 
monary conus. The simultaneous action of these two processes was shown by 
the fact that the left pleural cavity was partially obliterated at the time of 
surgical removal of the hemangioma and the pathologie specimen demonstrated 
some chronic inflammation. 
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After the congenital lesions was removed there was temporary improve- 
ment in the patient’s condition. However, progression of the inflammatory 
process and accumulation of pericardial fluid required further surgical inter- 
vention. Drainage of pericardial fluid at the second operation again led to 
marked improvement which was of several months’ duration. This was termin- 
ated by the steady increase in constriction produced by the process in the peri- 
cardium. Surgical decortication of the compressed heart allowed the heart to 
increase diastolic filling. The pulmonary vein constriction impaired the pul- 
monary circulation to such an extent, however, that improvement did not take 
place. One week after surgery the patient began a rapid downhill course, 
terminating a few days later. 

In the typical case of constrictive pericarditis the fibrous sear firmly en- 
eases the heart and there is no cardiae enlargement. Sellors'® said that the 
pulmonary circulation, in contrast to the systemic, is relatively unaffected in this 
condition because a small volume is pumped into it. The right ventricle in 
this patient was greatly hypertrophied, however, and this was probably due to 
mechanical stress placed on the pulmonary circulation. This can be attributed 
to (1) the tumor compressing the pulmonary conus, and (2) the constriction 
of the pulmonary veins. The latter was of such severity that release of the 
heart from its constricting pericardium was not sufficient for recovery of 
normal circulatory mechanism. 

In a search through the literature on constrictive pericarditis we have been 
unable to find a case of pulmonary vein constriction proved by post-mortem ex- 
amination. There are many cases reported in which it has been proved that 
the fibrous process had involved the superior and/or the inferior vena cava. 
CGouley** reported six cases of chronic mediastinopericarditis with pulmonary 
artery constriction proved by post-mortem examination. Egan* in a pathologie 
report described constriction of the pulmonary vein orifices by calcium rings. 
This, however, was in a ease of calcium deposition in the cardiac musculature. 

At post-mortem there was an extensive fibrous peritonitis. The portal 
veins was markedly compressed by fibrous adhesions at the porta hepatis. 
Rolleston’® said this occurrence was very rare even when the portal fissure 
was involved by perihepatitis. White?® also said that this must be very rare 
because jaundice was so rare in these cases. He assumed that simultaneous con- 
striction of the common bile duct must occur. 

There was an unusual opportunity in this case to study the development of 
constrictive pericarditis from the onset of the process. Before many changes 
had occurred in the pericardium, symptoms brought the patient to the clinie. 
Probably the additional effect of the congenital lesion was instrumental in this 
respect. 

RESULTS IN ADDITIONAL CASES 


At the University of Chicago Clinics seven additional patients with con- 
strictive pericarditis had surgical decortication of the heart. They ranged in 
age from 14 to 31 years, except for one man of 47 years. Etiology could only 
be determined in one patient and this was tuberculosis. 
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Six of the patients were sufficiently improved to carry on normal life 
activities. Of these, two required a second pericardial resection to attain this 
result. Complete recovery in two of this group was not achieved until digi- 
talization was carried out. 

In addition to the case reported in this paper there was one other death. 
This occurred in the patient of 47 years who had active tuberculosis as the 
cause of chronic pericarditis. There was no clinical improvement after surgery 
and the patient died seven months later. Post-mortem examination was not 
performed. 

There was evidence of great vessel involvement only in the case which is 
the subject of this report. We consider the severe constriction of the pul- 
monary veins the basis for failure of surgical therapy in this patient. 


SUMMARY 


A ease of constrictive pericarditis is presented in which the patient was 
studied from the onset of the process to its fatal termination. Surgical therapy 
was ineffective due to a unique process not disclosed until autopsy, namely, 
severe stenosis of the pulmonary veins by fibrosis in the pleura and pericardium. 
Decortication of the heart ordinarily yields a high percentage of cures in these 
patients as demonstrated by the results in seven additional cases. 
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PRIMARY LYMPHOSARCOMA OF LUNG 


Hersert C. Mater, M.D. 
NEw York, N. Y. 


a lesions are common in lymphomatoid diseases, but the litera- 
ture contains very few reports of primary lymphosarcoma of the lung. In 
an analysis of 196 cases of lymphosarcoma proved by biopsy, Sugarbaker and 
Craver’ found that the lung was the apparent primary site of lymphosarcoma 
in only one instance, or 0.5 per cent of the eases. A case is herewith reported 
in which a large lymphosarcoma involving about one-half of the left lung was 
removed by pneumonectomy. The patient was in excellent general condition 
and free of evidence of disease for over one and one-half years following opera- 
tion. Then roentgenograms revealed a small lesion in the other lung which 
was successfully treated by radiation therapy. Three years have now elapsed 
since the pneumonectomy and the patient appears to be well at this time. 


CASE REPORT 


M. M., was a man aged 50 years. Three months prior to admission the patient was 
examined because of a slight exacerbation of symptoms caused by a chronic gastric ulcer. 
On fluoroscopic examination a lesion was discovered in the left lung. The patient had no 
pulmonary symptoms. There was no cough, chest pain, hemoptysis, dyspnea, or loss of 
weight. On physical examination the patient appeared well developed and somewhat obese. 
He did not appear ill. There was no evidence of lymphadenopathy. The positive findings on 
physical examination were dullness over the upper half of the left lung field anteriorly and 
over the upper third posteriorly. Bronchial breath sounds were present over the same area. 
There were occasional crepitant rales at the end of inspiration. The remainder of the left 
lung field and the entire right lung field were clear. A roentgenogram of the chest showed 
asymmetry of the thorax with narrowing of the interspaces on the left side. The left leaf 
of the diaphragm was elevated but not paralyzed. The heart and mediastinal structures were 
slightly displaced to the left. The area of the left upper lobe was uniformly dense (Fig. 
1). A bronchoscopy showed no evidence of an endobronchial lesion, and no distortion or 
fixation of the tracheobronchial tree. Exploratory thoracotomy was recommended. The 
diagnosis was in doubt. Because of the large size of the tumor mass and the complete 
absence of pulmonary symptoms, a bronchiogenie carcinoma, although still a definite pos- 
sibility, did not seem likely. On Oct. 23, 1944, an operation was performed and the findings 
were as follows. 

The left upper lobe was diffusely adherent to the chest wall by adhesions which were 
moderately vascular but readily divided. The entire upper lobe was dense, but did not have 
the firm consistency usually found with carcinoma. The surface of the upper lobe was gray 
in color. The lower lobe was air-containing. The main bronchus showed no abnormality at 
the site of section. The mediastinal and bronchial lymph nodes were not enlarged. A hilar 
dissection type of totai left pneumonectomy was performed. The postoperative course was 
uneventful. 

Pathologic examination of the lung revealed almost the entire upper lobe to be re- 
placed by a tumor mass of relatively soft consistency. The lower lobe was aerated and ap- 
peared relatively normal. On cut section the upper lobe was occupied by a tumor which was 
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A. B. 


Fig. 1.—A and B, Roentgenograms show density in upper half of left lung field. 


Fig. 2.—Cut section of left lung. Tumor is lighter in color than normal lung. Note how well the 
bronchi are preserved and stand out on the cut surface. 
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Fig. 3.—A and B, Photomicrographs of tumor; note the uniform appearance of the lymphoblasts, 
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pale gray in color and which thickened the lung tissue uniformly without causing it to lose 
all of its elasticity. All the bronchi were preserved and stood out on the cut surface of the 
lung (Fig. 2). The tumor crossed the interlobar septum, obliterating it, and invaded the 
lower lobe for a short distance. The remainder of the lower lobe seemed normal. The pleura 
was thickened where the tumor came in contact with it, but there was no extension of the 
tumor through the pleura. The main bronchi were free of tumor. 

On microscopic examination the lung was extensively infiltrated by a tumor composed 
largely of lymphoblasts mixed in places with an occasional reticulum cell (Fig. 3). The 
pulmonary substance had been largely replaced not only by the infiltrative growth but by an 
extensive process of fibrosis. Mitoses were rare and relatively difficult to find. The lesion 
appeared to be a solitary and apparently primary lymphosarcoma of the lung which must 
have grown slowly and in a relatively restrained fashion, since there was a good deal of 
associated fibrosis. There was no evidence of lymph node involvement. 

The patient continued to be asymptomatic and remained in excellent health. Roent- 
genograms of the chest were taken at suitable intervals. In May, 1946, nineteen months 
after operation, a small area of density was noted in the outer portion of the right mid- 
lung field. The lesion increased in size very slowly during the following seven months. The 
patient remained completely asymptomatic. In December, 1946, radiotherapy was instituted.* 
A total of 1,150 r was given to each of two fields over the right side of the chest with 
almost complete disappearance of the lesion on the roentgenogram. In July, 1947, only a 
linear density remained on the film. The patient has gained ten pounds during the past 
three years. There has never been any evidence of lymphadenopathy. 


All types of primary sarcoma of the lung are rare. In past years small 
round-cell or oat-cell carcinoma of the lung has been confused with sarcoma. 
The gross and microscopic appearance of the tumor described here differs from 
the small-cell carcinoma. Lymphosarcoma arising in the lung has been consid- 
ered to be so unusual that its existence has even been doubted by some patholo- 
gists. In contrast, however, is the frequent occurrence of involvement of the 
lung secondary to lymphosarcoma of the bronchial and mediastinal lymph nodes. 
Vieta and Craver? analyzed 239 cases of lymphosarcoma in which roentgen 
studies of the lungs were made. Infiltration of the lung occurred in 23.8 per 
cent. The parenchymal infiltrations as shown on the roentgenogram were 
usually diffuse, but in 5.8 per cent isolated nodular masses occurred. In many 
instances the infiltration appeared to effect the greater portion of the lobe of 
the lung by direct extension from the hilar structures. Formation of discrete, 
lobular foci was nearly always accompanied by infiltrative lesions. 

Churchill® recently reported a case of primary lymphosarcoma of the lung 
successfully treated by lobectomy. This 45-year-old woman complained of bouts 
of fever and generalized malaise. She had experienced vague pains in the right 
thoracie region for many years. The roentgenogram showed a large dense area 
in the right upper lobe which did not correspond with a bronchopulmonary seg- 
mental distribution. There was a slight reduction in the volume of the diseased 
portion of the lung. The lymph nodes were apparently uninvolved. The pa- 
tient was given radiation therapy postoperatively and was well six months later. 

Spatt and Grayzel* reported a case of primary lymphosarcoma of the lung 
which was also successfully treated by lobectomy. Their patient was a 34-year- 
old woman who complained of moderate cough and bloody sputum. Roentgeno- 
grams showed a small egg-shaped mass in the right lower lobe. The-surgical 
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specimen revealed a moderate-sized bronchus extending into the mass and fus- 
ing with it. Small bronchiectatie cavities were also present. Microscopie ex- 
amination revealed the tumor cells to be particularly prominent about the 
bronchi and bronchioles and to a lesser degree about the blood vessels. The 
patient was well fourteen months after operation. 

In most eases of lymphosarcoma the involvement is too diffuse to permit 
complete surgical removal of the diseased tissue, and radiation therapy is the 
treatment of choice. When the process is sufficiently localized, radical surgical 
excision, perhaps combined with radiation therapy, may give the best results. 
Lymphosareoma usually involves the lung secondarily, but when the pulmonary 
lesion is apparently primary, lobectomy or pneumonectomy may be indicated. 
No conclusions as to the relative merits of surgery and radiation therapy in the 
treatment of primary lymphosareoma of the lung can be drawn from my ease. 
Since the lesion which later appeared in the right lung responded well to radia- 
tion therapy, it is quite possible that a favorable result might also have been ob- 
tained if the original large lesion in the left lung had been irradiated. A posi- 
tive diagnosis of primary lymphosarcoma would be difficult. to establish, how- 
ever, unless an exploratory thoracotomy were performed. 


SUMMARY 


A case of a large, apparently primary lymphosarcoma of the lung treated 
by pneumonectomy is reported. A small lesion which later appeared in the 
opposite lung responded well to radiation therapy. The patient never had 
any pulmonary or other symptoms referable to the lymphosarcoma, and is 
clinically well over three years after pneumonectomy. Two previously reported 
surgically treated cases of primary lymphosarcoma of the lung without medias- 
tinal lymph node involvement are briefly reviewed. 
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COMPLETE DISRUPTION OF THE ESOPHAGUS 
Report oF CASE 


JoHN I, Higernson, M.D.,* AND O. THERON CLAGETT, M.D.t 
RocHESTER, MINN. 


T IS interesting to note that the earliest recorded case of rupture of the esoph- 

agus was one of complete disruption. Zenker and von Ziemssen’ quoted 
Boerhaave’s* description in 1724 of the necropsy on Admiral Baron Wassenaer, 
wherein Boerhaave mentioned the ‘‘esophagus, whose continuity had been sun- 
dered, and the two portions had been dragged respectively upward and down- 
ward.’’ 

Barrett,* writing in March, 1946, stated that more than fifty cases of spon- 
taneous rupture of the esophagus had been recorded since Boerhaave’s case and 
that in none of these cases had treatment been successful. In August, 1946, 
Eliason and Welty* made a similar observation qualified by mention of two 
eases of Graham in which the rupture resulted in empyema and the patient re- 
covered after drainage of the empyema. 

Walker® in 1914 suggested that, if diagnosis was made early, the patient 
might be saved by posterior mediastinotomy, the rent being repaired and the 
mediastinum and pleural cavity drained. Shock and sepsis made him think 
success would be unlikely, but in the past one and one-half years much has been 
accomplished by surgical attack along these lines. A complete study of the 
subject, with report of five cases, in one of which the patient underwent opera- 
tion but died nine days postoperatively of a pulmonary embolism, will soon be 
published by Kinsella, Morse, and Hertzog.® 

Also, one of us (T.O.C.) has recently performed repair successfully in one 
case of this so-called spontaneous rupture of the esophagus. 

Much speculation has gone on concerning the status of the esophagus prior 
to ‘‘spontaneous’’ rupture. It is thought that despite the lack of ulcer, stric- 
ture, neoplasm, or other visible lesion the esophageal wall cannot be healthy 
if it becomes the site of a rupture. Zenker and von Ziemssen explained this by 
esophagomalacia—a weakness inherent in the tissues. The case reported here is 
not one of those in which rupture occurs in an otherwise normal esophagus. Our 
patient had a congenitally short esophagus type of hiatal hernia, which almost 
always has associated with it a stricture at the esophagogastric junction. 

That esophageal strictures predispose to, or at least often precede, rupture 
of the esophagus is suggested by the reports of Vinson,® Smead,’ Weder,® and 
others, who, however, described lye strictures,® '° usually 3 to 5 inches (8 to 13 
em.) above the cardia. In these cases, rupture occurred between strictures and 
cardia owing to the unrelieved or slowly relieved pressure of vomiting. 
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The present case is unusual in several respects, but mainly because this is 
a case of total or complete disruption, occurring at the site of stricture. 


REPORT OF CASE 

The patient was a widow, aged 54 years, who had had no previous illness except typhoid 
fever in 1897. She was referred to the Mayo Clinic by her local physician, who had noted 
albuminuria and pyuria for the previous eight months and had made a presumptive diag- 
nosis of a ureteral stone. She had had no renal colic, hematuria, or chills and fever. She 
had lost from eight to ten pounds (3.6 to 4.5 kilograms). She complained, in addition, of 
some pain and soreness of the left foot which she had felt for the previous three to four 
months. 

Physical examination showed a small woman walking with a painful limp of the left 
lower extremity. There were no masses or tenderness in the abdomen. However, there was 
questionable tenderness in the left costovertebral angle. The arch of the left foot was ten- 
der. Laboratory examinations revealed albuminuria, grade 3 (on the basis of 1 to 4, in 
which 1 designates the mildest and 4 the most severe condition), and pyuria, grade 1. Roent- 
genograms of the left foot showed osteoporosis and a fracture of the left third metatarsal 
bone. Roentgenograms of the thorax showed slight osteoporosis of the ribs. Investigation 
of the kidneys, ureters, and bladder revealed a stone in the lower part of the right ureter 
and operation was advised. Hyperparathyroidism was considered to be likely but not to con- 
traindicate operation. 

On July 28, 1947, one of the urologic surgeons explored the right ureter and removed 
a stone from the intramural portion of the ureter. Before operation the patient had vomited 
slightly but had had no other gastrointestinal symptoms. During operation, which was done 
while she was under spinal anesthesia, she vomited rather violently but this was not con- 
sidered unusual in view of the anesthesia. Early the following morning, July 29, 1947, the pa- 
tient vomited again. This time there was old blood in the vomitus. In addition, difficulty 
in breathing began to develop. As it was thought that there had been aspiration of some 
of the vomitus, an attempt was made to aspirate the stomach. However, the tube could 
not be introduced into the stomach. A roentgenogram of the thorax revealed mediastinal 
emphysema and an aberrant position of the end of the stomach tube, apparently not in the 
esophagus and certainly not in the stomach. The patient was seen by one of the consultants 
on diseases of the thorax, who noted subcutaneous emphysema of the thoracie wall and neck. 
These findings, together with the roentgenographic appearance of the thorax and the degree 
of shock in which she was, led to the probable diagnosis of rupture of the esophagus and 
mediastinitis. The possibility of a previous asymptomatic esophageal hiatal hernia or of an 
epiphrenic diverticulum was entertained. 

When we saw the patient it was felt that further diagnostic studies would be both 
impossible and wasteful of time in view of her condition, and accordingly, exploration of 
the inferoposterior mediastinum was done through a vertical incision parallel to the lateral 
edge of the left sacrospinalis muscle at the level of the eighth and ninth ribs. Posterior 
segments of these ribs were resected as well as the intervening intercostal muscle bundle. 
Extrapleural dissection into the posterior mediastinum revealed discolored, edematous, gan- 
grenous tissues and with final exposure of the esophagus and stomach, there was revealed 2 
complete disruption of the esophagus from the s.omach. Approximately 2 to 3 inches (5 to 
8 cm.) of the stomach was in the thorax (congenitally short esophagus type of hiatal 
hernia). The two vagus nerves were the only connections remaining between the esophagus 
and the stomach. The ends of these latter two viscera were inflamed, friable, and necrotic. 
In addition, there were openings into both pleural spaces which made the maintenance of 
anesthesia and respiration extremely difficult. It was impossible to consider an anastomosis 
of the esophagus to the stomach, and the patient was returned to her room, where she died 
approximately twelve hours later. 

Post-mortem examination confirmed the operative findings described in the preceding 
paragraph and in addition confirmed the preoperative suspicion of hyperparathyroidism by 
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the finding of multiple parathyroid adenomas. An incidental finding was a small islet-cell 
carcinoma of the pancreas which had metastasized to the duodenum and to the peripancreatic 
and choledochal lymph nodes. 

COMMENT 


Several interesting possibilities arise in one’s mind concerning the cause of, 
or the predisposing factors in, this disruption of the esophagus from the 
stomach. 

Certainly it seems, first of all, that a congenitally short esophagus type of 
diaphragmatic hernia, with its well-known concomitant stricture at the eso- 
phagogastrie junction, would definitely predispose mechanically toward such a 
catastrophe. If, in addition, the disturbance of calcium metabolism and the 
presence of a carcinoma with metastasis (asymptomatic) lent a systemic effect 
deleterious to strength and elasticity of tissue it seems easy to understand how 
an attack of violent vomiting was all that was needed to effect the disruption. 

The fact that this was a total disruption seems best explained on the basis 
of the pre-existing lesion. The stricture almost always accompanying con- 
genitally short esophagus is of the complete circumference of the esophagogas- 
tric junction. However, there are many patients encountered with such lesions, 
and undoubtedly many of them oceasionally vomit; yet there is no known previ- 
ous instance of disruption among this group as far as we can determine, al- 
though rupture of the esophagus occurs fairly often in patients with strictures 
from other causes. 

In the case reported here the prognosis was completely hopeless. The dura- 
tion of the rupture was probably twelve to fifteen hours and the general con- 
dition of the patient, the local status of the mediastinal tissues and ends of the 
esophagus and stomach, and the presence of bilateral hydropneumothorax all 
combined to preclude any possibility of operation. 

Had the diagnosis been made earlier it is conceivable that an anastomosis 
might have been possible, the necrotic ends of the two separated viscera being 
resected if necessary. Early diagnosis, however, requires early consideration of 
the possibility of rupture of the esophagus, and as yet this fortunately rare 
catastrophe is not commonly borne in mind. 
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SAD ARER WanTaaeE M2 2 ee University of Chicago, Chicago 27, Ill. 
TEX ANDER QOHM =. 2225-200 ee eee University Hospital, Ann Arbor, Mich. 
i itis enencownainninaia pedicobiee 1414 Drummond St., Montreal, Que. 
BARKLEY, Howarp THOMAS_...._--.--.-.-.--- 3103 Fannin St., Houston 4, Texas 
BARNWELL, JOHN? BD, -22-2--2-2--6 Room 680 Veterans Administration, Washington 25, D. C. 
SBEOK, CUAUDE (ions 2 > 2 ee ae eee 2065 Adelbert Rd., Cleveland, Ohio 
BENBON, CLPPORDD,-— 2 ono sae ee coon ae 307 David Whitney Bldg., Detroit, Mich. 
IBBARY,, PRANK. (B.222 26 eee eee e eae ae eeeeasee 71 E. 71st St., New York, N. Y. 
IBETTS, GERVE SIA WEING._- <5 2252 cc eee cee ese 1101 Beacon St., Brookline, Mass. 
BIGGER) Aes ooo ke a Sieben eo eee eeee Medical College of Virginia, Richmond, Va. 
Bind CMABUNGE: o= <5 5656 co Seo wee ee oe 21 John St., Providence, R. I. 
IRGARD, MURWEY 2055 22008. 5) Sahoo eee 1420 Medical Arts Bldg., Omaha, Neb. 
IBGADES, BRIAN B22... 3. 22---02 George Washington University Hospital, 901 23rd St., N.W., 
Washington, D. C. 

IBDAWOUK, AUERED> == 565225252 56505 fo Seoul Johns Hopkins Hospital, Baltimore, Md. 
BEOOH ROBERT... 2 os22--cs- 1 o-aeees oe ceoecesceed University of Chicago, Chicago, Ill. 
BRADSHAW, HoWARD_.--.__...-....- Wake Forest College, Bowman Gray School of Medicine, 
Winston-Salem, N. C. 

BRANTIGAN, Ont0) C.c2e-- 2522 sea ee eee 104 W. Madison St., Baltimore, Md. 
BkEweEn, LovMAW AVGUSTUS..--— 222222 c- see 427 S. Arden Blvd., Los Angeles 5, Calif. 
HIROWNy Al MUINGODN se oak eco an Se ae eon eeapa eee 490 Post St., San Francisco, Calif. 
BURVORD, THOMAG Goo = 28 = con = = = Barnes Hospital, St. Louis, Mo. 
GRNDIT, WW a Wie So oa ees oe meen een ee 3401 N. Broad St., Philadelphia, Pa. 
Cann DUANE 082 ot oh cccs cots Se = 899 Madison Ave., Memphis, Tenn. 
CaRrTER, B. NOLAND_-------- Cincinnati General Hospital, Cincinnati, Ohio 
CHAMBERLAIN, JOHN MAXWELL_-_--~~---- 532 Park Ave., New York, N. Y. 
CHURCHILL, Enpwakp D..===..=-==..---.-= Massachusetts General Hospital, Boston 14, Mass. 
GCaxemrer,, > "THERON-_—----— eee Mayo Clinic, Rochester, Minn. 
CoLEMAN, FRANK PHILIP__---~--~-- 5309 New Kent Rd., Richmond 19, Va. 
CouRNAND, ANDRE_.------------- Bellevue Hospital, 28th St. and Ist Ave., New York, N. Y. 
Oe PAE ADs see oe een eee Boehne Tuberculosis Hospital, Evansville, Ind. 
Curtis; Goren M...~-..-....-=2 Ohio State University, College of Medicine, Columbus, Ohio 
DAnmi, ROLIaN A.; JR... 25222255222 Vanderbilt University Medical School, Nashville, Tenn. 
DAVDBON W MOUIS Wy, 2a sso ss ses coo ete ee eens eens oe eee 5 E, 53rd St., New York, N. Y. 
DAVIS, SMDORR OW. joni cca see eee ecuneeoeee 1150 Connecticut Ave., Washington, D. C. 
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Day, J. ‘CEAUDE-.==---~- -307 David Whitney Bldg., Detroit 26, Mich. 
DEBAKEY, MIcHAEL E,_-----------__- Baylor School of Medicine, Houston, Texas 
ROGER, DRAREW) Messin 252 Sooo eee ees cae 923 Westinghouse Bldg., Pittsburgh, Pa. 
DIfFFENBACH, RicHARD H.......—....-.—.-4.—-..-- 570 Mount Prospect Ave., Newark 4, N. J. 
ROUT Sy (MANORS ips 5 als 1930 Wilshire Boulevard, Los Angeles 5, Calif. 
WOUGEASS) MICRARD a <a eee eeu Biggs Memorial Hospital, Ithaca, N. Y. 
Drasn, EveneprOC...........-....- University of Virginia Hospital, Charlottesville, Va. 
IB ErRRAARRUANY AR 5 aS oo ee eee tees Albany Hospital, Albany, N. Y. 
ELKIN, DANIEL C.- was -Emory University Hospital, Atlanta, Ga. 
FLick, JOHN B.-...=.--.- The Pennsylvania Hospital, 8th and Spruce St., Philadelphia, Pa. 
ForsEE, JAMES H., Cou., M.C., U.S.A._---------- Fitzsimons General Hospital, Denver 7, Colo. 
BREEDLANDER, SAluMI: Oj. 0... ao ene anewes 10515 Carnegie Ave., Cleveland, Ohio 
GALE, JOSEPH W._ aS arts oe ree ale Wisconsin General Hospital, Madison 6, Wis. 
GAREOOR: MOHN Ei eo oS. 25 0 oo et ee 50 E. 77th St., New York, N. Y. 
CSS 277 ae eee See en eee a ewe aOR MEER ea eer Rito Pene eo So Honolulu, T. H. 
GrBBoN, JOHN H., Jr.___»___- Jefferson Medical College, 1025 Walnut St., Philadelphia, Pa. 
Grace. ‘Ateriaisy 02 =o oe es 530 Wellington St., London, Ont. 
CORALIASE SPV ANTS: Ai la eS oe Barnes Hospital, St. Louis 10, Mo. 
GRAY, HOW SHiies 2425582 Seo eee Mayo Clinic, Rochester, Minn. 
Gross, Ropert E._--_--- babe ere a 300 Longwood Ave., Brookline, Mass. 
CRROIUT, ROREN RAN ROIN 5 sc Sort Metropolitan Building, Denver, Colo. 
BAIOVED | CAMERON = 5 255 22 a University Hospital, Ann Arbor, Mich. 
RAM EORMGPERE SR VUROSERIE ics i 5 8 oe 1180 Beacon St., Boston, Mass. 
ERROR RE NRHIONS Tyo 8 2 8a se eee eS 2391 Endara St., Denver, Colo. 
FUASRISON; HABLON W,,= 2.5 -2-.-~-..-..-=-=- U. S. Veterans Hospital, San Fernando, Calif. 
AEROS ADD Wile ars ra te a pe Duke University Hospital, Durham, N. C. 
PUARCER. PORN Pixar i ee State Tuberculosis Sanatorium, Louisville 9, Ky. 
ERMAN s EGO MIE cece cee oS eee a es ee 55 E. Washington St., Chicago, Ill. 
IORINGRNe DADE eR sa 2s SS 700 N. Michigan Ave., Chicago, Il. 
HOLMAN, CRANSTON WHLLIAM: .../-. 202-4 525 E. 68th St., New York, N. Y. 
HOU MUAN (PMNS 52 os 722 Funston St., San Francisco, Calif. 
EURSON. (Whe Aes sso al 602 David Whitney Bldg., Detroit, Mich. 
RUPE REY S>. Groner Hy. oo oo eee 180 Ft. Washington Ave., New York, N. Y. 
JACKSON, CHEVALIER L......._.-.-.-.- The Medical Tower, 255 S. 17th St., Philadelphia, Pa. 
Janes: Benger’ €.....--2. 2225.5. i ins an alae 250 Main St., Hamilton, Ont. 
aR BRO Oo ee Medical Arts Bldg., Toronto, Ont. 
DIONE NDR NEDA A ooo Se oS oly ie ee 3810 Broadway, Chicago, Ill. 
ARGVEEN Soh RNR ees A lier ee Johnston-Willis Hospital, Richmond, Va. 
OEGNROM.. RUDIAN Go ie ph So el oe ee University Hospital, Philadelphia, Pa. 
ONES ROHN @1a2 ots a ets ee 1136 W. Sixth St., Los Angeles, Calif. 
KAY, anim Bi. = =. cee oe a ae 10465 Carnegie Ave., Cleveland, Ohio 
ISN PPI P Rey Nie 3 as So eh nt 911 Professional Bldg., Pittsburgh 22, Pa. 
Wereaiy. BhEbEnIOm Ge... -- 2042s n Medical Arts Building. Toronto 5, Ont. 
SING, PIOMAED M225 35 75 os Se eta Massachusetts General Hospital, Boston, Mass. 
ISINSMEEA, PHOMAR EK 225-25 Soc 1251 Medical Arts Bldg., Minneapolis, Minn. 
TENOMGPs QUIS co oSe es oo cc oe ese se ase Veterans Administration Hospital, Alexandria, La. 
Laird, RoBERT he euteee ere esol Se es 170 St. George St., Toronto, Ont. 
LANGSTON, HirAM THOMAS_-~~------~-- ---404 Addison Rd., Riverside, Il. 
IRATE Y ROS eis os ee eas 105 Medical Arts Bldg., Buffalo, N. Y. 
LESTER, CHARLES W. ---70 E. 80th St., New York, N. Y. 
LEVEN, N. Logan 1360 Lowry Medical Arts Bldg., St. Paul, Minn. 
LInDskoG, GusTaF E 50 Marvel Rd., New Haven, Conn. 
McGRaTH, EDWARD J. Cincinnati General Hospital, Cincinnati, Ohio 
McINTOSH, CLARENCE A 1390 Sherbrooke St., W., Montreal, Que. 





Mater, HERBERT C 3 E. 71st St., New York, N. Y. 
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Masor, ROBERT CARLISLE_-~~- University Hospital, Augusta, Ga. 
MauTz, F. R._-- a University Hospital, Cleveland, Ohio 
MEADE, RICHARD H., JR..----------- meee Blodgett Medical Bldg., Grand Rapids, Mich. 
Metrzek, HEBBERT.—...----.--~--------=-= Indian Health Service Hospital, Edmonton, Alta. 
MERKEL, CARL G._-------- 8 Church St., Saranac Lake, N. Y. 
MEVER-“HERDERT WitLY 5 —----=-- =-5-2 == aos 6 aso aoe 170 E. 78th St., New York, N. Y. 


MIRGATI, TLAURENGE. oes os 255 eo necs cee bescscesee Bellevue Hospital, New York, N. Y. 
MOoERSCH, HERMAN----~------- a 725 Tenth Ave., Rochester, Minn. 
INDORE, JUGANVAL = 22 oh oe eee Soe ee cc 404 Flatiron Bldg., Asheville, N. C. 
MOORE; RIGHMOND 4i..s 2. 42 S2 a2 asa 180 Ft. Washington Ave., New York, N. Y. 
BUDD, JAMES G5 2c ohooh oo a ee ee 634 N. Grand Blvd., St. Louis, Mo. 
MULVIEILL, Danien A.---.-----..--..=. 15 E. 77th St., New York, N. Y. 
INERT, TGAWRENCE W222 22-.-2--2- 220 eecleS 709 Hume Mansur Bldg., Indianapolis, Ind. 
NEWTON, HARLAN F._---~----- 319 Longwood Ave., Boston, Mass. 

















NIZON, ods: Weessocusocn3 oo 1121 Nix Professional Bldg., San Antonio, Tex. 
O'BRIEN, MPWARD Jeo 2552 soa oe Se ee Seee 307 David Whitney Bldg., Detroit 26, Mich. 
OCHSNER, -ADTONS 25 550550-0--22.2 Tulane University School of Medicine, New Orleans, La. 
(OURSURKE PAUL: Viccoeo uses ete oe eee ee 307 David Whitney Bldg., Detroit 26, Mich. 
OVERHOLT, RicHARD H._.--------~- 1101 Beacon St., Brookline, Mass. 
PAINE, JOHN RANDOLPH--------~-- University of Minnesota Medical School, Minneapolis, Minn. 
PROCTOR, “OSCAR C.W pees eS eee ae see eee eeeee Medical-Dental Bldg., Seattle, Wash. 
RAINE PORRRSOMRe = 1- sacl cecal eae see aes neeee 425 E. Wisconsin Ave., Milwaukee, Wis. 


1201 N. Calvert St., Baltimore, Md. 


RIENHOR, WIRLIAN f., UR 22-2 ca steel ec cce anaes 
140 E. 54th St., New York, N. Y. 


RiGgvins, H. Mck&op..-.22---- ==. aioe 
MPBERTSON (ROSS ..22.5-S5so50 ee See ee eee 3830 W. 37th Ave., Vancouver, B. C. 


MOGs, W. ditosos a So ono eee eee 490 Post St., San Francisco, Calif. 
OSS WOOBEEN le 2S eee ee 974 Dunsmuir Rd., Mount Royal, Que. 
BiMGON; PAUh Cio 20 3222 2 oUe ee See wear eee 2938 McClure St., Oakland 9, Calif. 
SOHASFNER, ‘VERNON 2).-2—.-.- 2) =e Kentville, N. S. 
SitAW. ROBERT ho scons oe eae ee a eee 3810-12 Swiss Ave., Dallas, Texas 
Surrts, LAvrENce M._.._-...----~---------~-------4 503 Moore Bldg., San Antonio, Texas 
SRINNER NORGE oo 0n22ovoo ss ne eo Sop eececaaa sana a 36 Coburg St., St. John, N. B. 
Somme, George Ni Js2.-2. 22-2 =5 252-22 oa ee 120 W. State St., Trenton, N. J. 
SIERER 0. sae ee eee ee oe ee eee 1705 W. Wisconson Ave., Milwaukee, Wis. 
STEPHENS, H. BRODIE_------------ = 384 Post St., San Francisco, Calif. 
SrriapER, JOHN W._--~----------------- 1180 Beacon St., Brookline, Mass. 
Swern, RnnanD tanwoop- 82 = soe 205 Beacon St., Boston, Mass. 
THOMPHON | PAMUEGO Ato oooh os oe anne aoa ee eee eae 850 Park Ave., New York, N. Y. 
WHOBBURN, (GRANT. 2220-55 Sesec ease meses -105 E. 58rd St., New York, N. Y. 
TOGROFT, ARTHUR ID Ws 402 ooo noe oee tea eee 63 E. 79th St., New York 21, N. Y. 
TUOTLE,- WihitAMe (Moos eee cen ee ose 307 David Whitney Bldg., Detroit 26, Mich. 
'PRBON, oil. DAWSON. 2522255 cu Sct cou, Hitchcock Clinic, Hanover, N. H. 
URQUHART, ROBERT GLEN ----------- ae 28 Hobart Ave., Norwich, Conn. 
WAN CEUAIEL,  WIRGARDS oe oc os ecoe eee eee 224 8. Michigan Blvd., Chicago, Ill. 
VINEBERG, ARTHUR, M._.._...._._... 1108 Elgin Terrace, Apt. 101, Pell St., Montreal, Que. 
WANGENBTEEN, (OWEN  f.c_ 522-2 2 ones aa coue secon University Hospital, Minneapolis, Minn. 
WATERMAN; WAVED i.e oc soo lee See eee eae 607 Medical Arts Bldg., Knoxville, Tenn. 
WATSON, WILLIAM LAW.-.------------- 1088 Park Ave., New York, N. Y. 
WSINBERG; JOSEDH: A.W. 2 22-664 --62euce—5 Birmingham. General Hospital, Van Nuys, Calif. 
WELLES, (BS WARD O55 2025 Goel oks coe cst ee 110 Park Ave., Saranac Lake, N. Y. 
WiLGIAMN; (MARE ‘Ti. 2 25-222 522css ke -63 Frank St., Binghamton, N. Y. 
WOOURGIN CO WARRING 26250252 eS oo ooo ace neeeaee 8 Church St., Saranac Lake, N. Y. 
Wy WEE, ROBERT EL 23 en ee cae aeons 535 Park Ave., New York, N. Y. 
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Associate Members 





AB HOPD, : Opi oe a Ese Re he 516 E. Wesley Rd., N.E., Atlanta, Ga. 
ORMANT WY DOUGUAR se oe on Fe eh 1374 Sherbrooke St., W., Montreal, Que. 
AIPCHISON; Divin BANCROFT. - = 22.22 S.-22- oo ennsecue Mount Sanatorium, Hamilton, Ont. 
JEREBRUVEEN, PRANIOD = GRioosat23 5 20205 ees 1025 Walnut St., Philadelphia, Pa. 
PSE e Parmer ie fo fen 2 a te 1155 Park Ave., New York, N. Y. 
RUBRBACH QSCRRS S22 66202 oa eee 121 Hamden Ave., Staten Island, N. Y. 
ANGER. PHRODONEO b= 2oac2 20 ~ Sosa ae oe = 264 Beacon St., Boston, Mass. 
ATES, |OUR RE ee 218 Runnymede Ave., Jenkintown, Pa. 
BENEDICT, EDWARD BENSON_-------~--------- Massachusetts General Hospital, Boston, Mass. 
EUG S UO RW Nao LORCA eases a i i tk 8 a ae 2765 Hudson Blvd., Jersey City, N. J. 
BRINDIEY, GEGKGE VALTER, JR=-.-2.2.-.~...>-.-==-- Scott and White Clinic, Temple, Texas 
Vay O11) 2 ee ei eee 806 Metropolitan Bldg., Denver, Colo. 
BUCKINGHAM, WILLIAM W.......--.......---.--__ 314 Professional Bldg., Kansas City, Mo. 
RUG DIG) VW AUIS Bt 5 oe ee Se Medical Arts Bldg., Syracuse, N. Y. 
BOnpaNn, BENTAMING= (2° occ oe nee 142 Jorslemon St., Brooklyn 2, N. Y. 
SSSRON,  PRAN@IN Wome. = 2600200 os ee University Hospital, Ann Arbor, Mich. 
CHRANDEER: JOHN TIUGHES: 62... 2 oo 420 E. Main St., Jackson, Tenn. 
CHoporr, RICHARD JOSEPH___------__-___-------_-_-____- 1823 Pine St., Philadelphia 3, Pa. 
CHURCHILL, AMBROSE SEVER-_..______--___-________ 1136 W. 6th St., Los Angeles 14, Calif. 
CONTIN. WHETAM® Soc 5-222 oo 2718 W. Fairview Blvd., Portland, Ore. 
RE a 1520 Spruce St., Philadelphia 2, Pa. 
COUNGN RRR HOnNSS- 22.222 oe So 120 8. Lasky Dr., Beverly Hills, Calif. 
Capea MW a gS oe ee 133 Court St., Auburn, Me. 
CRACOVANER, -ARtiUR Dion 2 8250s os 103 E. 78th St., New York, N. Y. 
CRANDELL, WALTER B.___-----__ Veterans Administration Hospital, White River Junction, Vt. 
Cunnunt, Anrnony R.............._................- 1300 University Ave., Madison 6, Wis. 
DMB Y, We eNGR st 8 i ee 3214 Reba Drive, Houston, Texas 
TE GIRON NORE RM Dea a OS ee 5300 N. Christian Ave., Chicago 13, Il. 
ESHATES. (QEORGES: -- 5-2 700 St. Catherine Rd., Montreal, Que. 
Dong, Porrsr Dewsy_..............-......... 641 David Whitney Bldg., Detroit, Mich. 
Dorner, RatPH A._-__--______- Department of Surgery, University Hospital, Iowa City, Iowa 
UPTO RUSI Ge 7 ROSIE No oe ae a 55 E. Washington St., Chicago 2, Ill. 
PPC GAN te NER UELE: ie a aS oe bers ele ee 2938 McClure St., Oakland, Calif. 
SPPTERIS ne PERU MINTS te 2 902 ah hb ly 105 E. 53rd St., New York, N. Y. 
AROR, WHEEEAM Theo occ _623 Second National Bldg., Akron 8, Ohio 
ENE, ClRORG EG 28 2 So a 2947 St. Paul St., Baltimore, Md. 
UPEROMERRL WARD Weelc oS <2 ho nd 535 Park Ave., New York, N. Y. 
RISHBAGK: DREDERION ©)... 2... oo o5 os 1801 Eye St., N. W., Washington, D. C. 
WOWomR: WW. Ovlemiii Ye 2 322 E. Central, Box 462, Orlando, Fla. 
IWAN IS THOWABDPA 6.2 io on eh a oe 483 Beacon St., Boston, Mass. 
RAT AU eS es Se a 2 trae ee 909 Park Ave., Plainfield, N. J. 
GoLpMAN, ALFRED__..__.-----______ 3875 Wilshire Blvd., Suite 701-710, Los Angeles 5, Calif. 
Gembon, Joumra................... New York State Tuberculosis Hospital, Ray Brook, N. Y. 
GRACES EWEN Wiiee ook Y i. eh ee hee gs te 121 Fort Green Place, Brooklyn, N. Y. 
CHRREES VU CORE pe re ip As So 8 5 Ss eek 323 E. Chestnut St., Louisville 2, Ky. 
CUPTILE, PEmaprONrs =). 2 a8 ok 16 N. Goodman St., Rochester, N. Y. 
UANDON,: HOGEING£ ooo 8 oa eo Shee cea 1210 Southview Rd., Baltimore, Md. 
Harrison, ALBERT WILSON-_---~~----- Medical Branch, University of Texas, Galveston, Texas 
FRARRISON,. WILEIAM* EQJOP? =. 2255-2 22220 ee es ee 710 Seymour St., Vancouver, B. C. 
Hunnew,Qeonom Pic <2 2c oe House of Rest at Sprain Ridge, Yonkers, N. Y. 
HOLLINGsworTH, RuSSELL K.__.......-..--..--.-.- 1835 Eye St., N. W., Washington, D. C. 
ERUUBON, © URRONONIDs Det oS bese coe ceeek 55 E. Washington St., Chicago, Il. 
HueuEs, Fenix A., JR.- oe ne ne aes eee Kennedy Hospital, Memphis, Tenn. 





aRREINN ORB INRRDIN Sh SSP a Pan ee 149 Washington Ave., Albany, N. Y 
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HuRiuEy6G.AS PATRICK. oo os ee ee 3001 Kent Ave., Montreal, Que. 
EUR WITZ; ATIRED oo: c222 noo ee ce Veterans Administration Hospital, Newington, Conn. 
INGRAM SAVANDIN 2 occ aoe eo ee 909 Hyde St., San Francisco, Calif. 
TOVING,. VINCENT OM... =~ 3505-5 Se 2255-23 1150 Connecticut Ave., N.W., Washington, D. C. 
POHNBON, WbGINAR: ooo os See 1150 Connecticut Ave., N.W., Washington, D. C. 
WOHINGON, PIOLTNS Mi Soe oe Ss oe ee ee 2122 West End Ave., Nashville, Tenn. 
ODD ARERIBATD Ris woe en i So Ea ee ee 304 N. Fourth St., Hamburg, Pa. 
PRUE, WANBIELD Oo so ooo ee ee ee ee Uncus on Thames, Norwich, Conn. 
PREPARA 05 Jie Jo oes oe ee a et ee eee Mercy Hospital, Pittsburgh, Pa. 
KLASSEN, Kart Perer.._...._-.---- Department of Research Surgery, Ohio State University, 
Columbus, Ohio 

ICEEPSER; PRON (GRORGHS oho. oe eS 1150 Connecticut Ave., N.W., Washington, D.C. 
ICUNBTER, WALTER Goo oo sho ae eed 5238 Queen Mary Rd., Montreal, Que. 
SAME CONRAD Mee. 222025 aur 3S a Henry Ford Hospital, Detroit, Mich. 
TUAMBRRT MADHIAN  URess ee eee see eee ee 245 E, 72nd St., New York, N. Y. 
LAMPSON; RurLmpen STARR... ....2 22 2---.-2s ens 179 Alleyn St., Hartford, Conn. 
UAWRENGR, MMDWIN (Ayah Sebo s koe sce ae 807 Medical Arts Bldg., Salt Lake City, Utah 
DURIOGH MAIN WOW can 5s SS 108 Main St., Saranac Lake, N. Y. 
PERV EES A WITEREN WN 8 a Ta a ee P. O. Box 116, Guayaquil, Ecuador 
TUONGADEE, .JACOS JAMES. <2 o-oo see eS 3460 Oxford Terrace, Cincinnati 20, Ohio 
BEVIN OORMPH (Wr stots ole SG ae ee ye Shes 1180 Beacon St., Brookline, Mass. 
ASCON, SC UASINDN fe os ng ea Soe oe aa 384 Post St., San Francisco, Calif. 
UA GMONARD OINMRG 82 22S eset Sek ee ee Medical Arts Bldg., Windsor, Ont. 
PAOONATD OHN pion Sn ee ee Mayo Clinic, Rochester, Minn. 
MacPHERSON, LACHLAN_-__----------_- St. John Tuberculosis Hospital, East St. John, N. B. 
MASON, Jasms Monroe, Til. 222~ 220 22- ace 1023 S. 20th St., Birmingham 5, Ala. 
Maurer, ELMER Pau. RosBert____------------_- 827 Union Central Bldg., Cincinnati 2, Ohio 
MEDELMART: ROOR WAS S Joc ds seve coe eee 343 Gilbert Ave., Eau Claire, Wis. 
jC LCR T4301 0, 2 5 eee eee eS ee Oe eee Re 109 N. Oregon St., El Paso, Tex. 
MousEL, Lioyp H.----__-_---.- George Washington University Hospital, 901 23rd St., N.W., 
Washington, D. C. 

OR PES AMER OD oor 2a ot oo gh eae U. S. Veterans Hospital, Oteen, N. C. 
ORITWAY, “WAUITANCON . CU Rea lo 5 2223 oe one a he eae 123 S. Stone Ave., Tucson, Ariz. 
O’NEILL, JAMES FRANCIS___-------- Wake Forest College, Bowman Gray School of Medicine, 
Winston-Salem, N. C. 

PARKER, PDWARD Wooo ook 70 Hasell St., Charleston, S. C. 
PADESON; DONADD Too ck = _--3810-12 Swiss ee, Dallas, Texas 
IPHIGHIPR; WRANGIS Jn cs228o sooo ok Morgan Heights Sanatorium, Marquette, Mich. 
PoLLock, Wiuu1aM C., Con, M. C., U.S.A._------ Fitzsimmons General Hospital, Denver, Colo. 
Poot, JOHN LAWRENCE__._-----_----- eS -140 E. 54th St., New York, N. Y. 
POPPE cd WONG oe Ska nt ae ne 1130 S. W. Morrison St., Portland, Ore. 
Porrer, BENgAMIN P..........---._.._. Chest Division, Medical Center, Jersey City, N. J. 
PDTTS PV TEIIB tac is Sr 707 Fullerton Ave., Chicago 14, Ill. 
PRAT, MAWRENGE ARTHUR. 2.8 2.2302 cse tee knkd 10 Witherell St., Detroit 26, Mich. 
RASMUSSEN, RICHARD ALLEN _-~____.________ Bladgett Medical Bldg., Grand Rapids, Mich. 
ROSEMOND, GEORGE PARROTT__-______- — 3401 N. Broad St., Philadelphia, Pa. 
RUMBL, "Wiiitthse RAV oe = 5-222 Sone 807 Medical Arts Bldg., Salt Lake City, Utah 
RANGER “PAULI Wah cect sok eel coool ete 1518 Harding Place, Charlotte, N. C. 
SOANNEEL, 0d“ GORDON occa sec ceeccees Massachusetts General Hospital, Boston, Mass. 
POMARER HPAGEIW,. e252 2225-23 University of Kansas Medical Center, Kansas City, Kan. 
RAIPMAN, “BINNDY co.e a ewe Se -490 Post St., San Francisco, Calif. 
PUISIPSON NEM RRAY 8 eee eee 292 Queen’s Ave., London, Ont. 
RIN NERS ATOM, Soe se fo Homer Folks Tuberculosis Hospital, Oneonta, N.Y. 
ORINNER COD WARD AD oc octet ee ok ee ee 899 Madison Ave. , Memphis, Tenn. 


DNVOER SHOW ARD WBROles coos eee ocelot 10314 E. 9th rent Winfield, Kan 
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SIE WAR: “AROHIBAED? .. -.- 212 se sees 722 Drummond Medical Bldg., Montreal, Que. 
TERRILL, FRANK I._~___- Montana State Tuberculosis Sanatorium, Route 1, Deer Lodge, Mont. 
‘PEeTWRMDEMOn:. ©.) WE > 562s oe eo ee sees David Whitney Bldg., Detroit, Mich. 
THORNTON. THOMAS. RY, (Gl. 2 225 309 Allen St., Waterloo, Iowa 
TRILEOU, DONREIN 2S =o ae a a en Se 311 W. Church St., Elmira, N. Y. 
UREN: OGUAEP Oe ios S553 os Se oe eee Duke Hospital, Durham, N. C. 
Varco, RIcHARD L.__--- Department of Surgery, University of Minnesota, University Hospital, 

Minneapolis, Minn. 
WWEATS.<l> IROGBi a5 2 2 i ea 3560 Appleton St., N.W., Washington, D. C. 
VORWALD, ARTHUR J........------- Trudeau Foundation, 7 Church St., Saranac Lake, N. Y. 
WHITE, MARION LAWRENCE, JR.---------- University of Virginia Hospital, Charlottesville, Va. 
WHITESIDE, WILLIAM CARLETON _.__.__--_-_-__._---~--.- 342 Birks Bldg., Edmonton, Alta. 
Waa ties 7 Cem 2 oe ee, 1930 Chestnut St., Philadelphia, Pa. 
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NOTICE 


The twenty-ninth annual meeting of the American Association for Thoracic Surgery will 
be held on March 29, 30, and 31, 1949, in New Orleans, La. Headquarters will be at the 
Roosevelt Hotel. 

Requests for hotel reservations should be mailed direct to Dr. Alton Ochsner, 1430 Tulane 
Avenue, New Orleans 13, La. 

Abstracts for presentation of papers for the 1949 meeting must be received for con- 
sideration by the Program Committee, on or before Jan. 1, 1949. These abstracts should be 
submitted in quadruplicate and addressed to the Secretary of the Association, Dr. Brian Blades, 
George Washington University Hospital, 901 23rd St., N.W., Washington 7, D. C. They 
should not be sent to the Editor. The early date of the 1949 meeting makes it absolutely 
necessary that these abstracts be received before the deadline date. Abstracts received after 
Jan. 1, 1949, will not be considered. 

Manuscripts for competition in the Rose Lampert Graff Prize should be sent directly 
to the Secretary of the Association not later than Jan. 1, 1949. 
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